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Summary
This dissertation is comprised of three papers I have written during my Ph.D. studies at
CentER, Tilburg University. Chapter 1 introduces the main topics discussed throughout
the thesis and summarizes the main contribution of this manuscript. Chapter 2 is titled
\Banks and Bonds: The Impact of Bank Loan Announcements on Bond and Equity Prices."
This chapter is co-authored with Steven Ongena and Bas Werker and has been presented at
some of the top conferences in ¯nance, amongst which the European Finance Association
Meetings in 2007. Chapter 3 is titled \The E®ect of Bank Loan Announcements on Firm's
Stock Prices: Does Bank Origin Matter?" This project is co-authored with Steven Ongena
and has been prepared under the 2007 Lamfalussy Fellowship program of the European
Central Bank. Chapter 4 is my job market paper titled \Bond Market Turnover and Credit
Spread Changes."
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Introduction
This thesis consists of two parts. Part I concerns topics that intersect the areas of banking
and asset pricing. In particular, it contains two chapters that examine the e®ect of bank
loan announcements on security prices. Part II of the thesis relates to trading volume and
its importance for corporate bond prices and credit spreads.
The special role banks play as providers of private debt has long been emphasized in the
literature. Diamond (1984), Ramakrishnan and Thakor (1984), Boyd and Prescott (1986),
and Fama (1985), for example, stress the key advantage banks have over public investors
in terms of monitoring e±ciency and access to private information. Mikkelson and Partch
(1986), James (1987), Lummer and McConnel (1989), followed by many others, document
that bank loan announcements generate positive abnormal returns on the borrowing ¯rms'
stocks. The combination of theoretical work on the causes and bene¯ts of private borrowing
and the empirical stylized facts linking bank loan announcements to positive excess stock re-
turns has led many researchers to label bank loans \special" among other corporate ¯nancing
alternatives.1
While the empirical work convincingly shows that equity holders in publicly-traded ¯rms
assess new bank loans to increase ¯rm equity value, it is unclear how other providers of ¯rm
debt, public bondholders in particular, are a®ected. Chapter 2 of this thesis investigates
precisely this issue. In particular, we study theoretically and empirically the e®ect of bank
loan announcements on bond and equity prices. Ex-ante such reactions are ambiguous to
predict and thus are both a theoretical and empirical question.
On the one hand, new banks loans may provide an additional and timely certi¯cation that
the ¯rm is still of an acceptable credit quality. On the other hand, new bank loans a®ect the
¯rm's capital structure increasing not only the value of its assets but also its leverage ratio
and consequently the expected loss given default for bondholders. In addition, the frequent
1See Boot (2000), Ongena and Smith (2000), and Degryse and Ongena (2006), for example, for reviews.
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seniority of bank debt over public debt further disadvantages the current bondholders in case
of default, exacerbating their expected losses.
Employing a standard event study methodology, we are the ¯rst to show that bond prices
also react to bank loan announcements. Bank loan announcements convey information to
bond market investors regarding the value and the credit quality of the ¯rm. But the
bondholders' reaction to bank loan announcements is strikingly di®erent for risky than for
safe ¯rms. Our empirical analysis suggests that bondholders already correctly perceive the
credit quality of the ¯rm, but strengthen their beliefs following bank loan announcements.
Consequently, compared to the yields observed before the announcements, higher yields are
paid by riskier ¯rms and lower yields are paid by safer ¯rms. These results are consistent
with the fact that loan prices are informationally more e±cient than bond prices and that,
as documented by Altman, Gande, and Saunders (2005), loan prices \cause" bond prices
\in a Granger sense". Our results further show that equity price reactions are independent
of ¯rm risk, as measured by credit spreads. Contrary, to bond holders, equity holders are
residual claimants, winning in case of additional successful projects being undertaken, but
mostly cannot lose more when the ¯rm is already in serious distress.
Overall our results illustrate that bank loans may not always increase ¯rm value. In
particular, we document that risky and highly levered ¯rms may end up losing value on net,
a possibility so far mostly ignored in the literature.
Chapter 2 along a number of other related papers study the size of loan announcement
returns via various ¯rm and loan speci¯c characteristics. Bank speci¯c characteristics, how-
ever, have remained somehow overlooked in the literature. Chapter 3 ¯lls this gap in the
literature by studying how the origin of the bank may a®ect the equity investors' reactions to
the bank loan announcements. That equity investors may react di®erently to the announce-
ment of bank loans granted by local or foreign banks has not been investigated before as far
as we know.
Some authors have partially addressed this question, by distinguishing lenders by their
institutional status (bank versus non-bank as in James, 1987, Preece and Mullineaux, 1994)
and by their credit rating (Billet, Flannery and Gar¯nkel, 1995). In a similar fashion, we
extend the de¯nition for lender's identity primarily by distinguishing between banks origin
or nationality. A more profound understanding of how such characteristics a®ect investors'
assessments about the quality of the bank signal is of signi¯cant importance, especially
in the European market place, where regulatory borders have almost disappeared due to
intensive deregulation directives while economic borders have remained una®ected. In such
environments, bank competition is intense and usually limited to informational borders.3
We ¯nd that when ¯rms announce a loan from a foreign bank, the two-day cumulative
abnormal return on the ¯rm stock is on average 91 basis points (bps). In contrast, in-state
loan announcements yield only 44 bps in excess returns, neighbor-state loans -20 bps and
non-neighbor state loans 32 bps. This di®erence according to bank origin becomes even
larger when we control for ¯rm and loan characteristics and macro conditions. On the other
hand, the di®erence seemingly decreases over time towards the end of the sample. Overall
our results indicate that investors assess foreign banks to be more selective in ¯nancing ¯rms
than the domestic banks, but that this di®erence between banks dissipates over time.
Whereas the ¯rst part of this dissertation examines questions related to banking with a
slight °avor of asset pricing in Chapter 2, Part II considers a pure asset pricing question. In
particular, Chapter 4 studies the ability of trading volume to explain the time variation
of credit spreads. Recent research on default risk has shown that most of the variation in
credit spreads is driven by a common yet unidenti¯able factor related to industry speci¯c
supply and demand shocks (Collin-Dufresne, Goldstein, and Martin, 2001). The literature,
however, provides no factor that could proxy for such shocks.
To understand the pricing implications of changes in investors demand and ¯rms supply,
a fully-speci¯ed dynamic equilibrium model is required. In this chapter, I build on such an
equilibrium model proposed by Lo and Wang (2006) and focus speci¯cally on the demand
side. Demand shocks re°ect to turnover, which implies that if demand shocks drive credit
spreads, turnover contains important information about the time variation in credit spreads.
This relationship arises endogenously in the intertemporal equilibrium model analyzed in
this paper. Similar to Merton's ICAPM (Merton, 1973), the assets are exposed to two
types of risk: the contemporaneous market risk and the dynamic risk of changes in market
conditions. To hedge these risks, investors trade in two distinct portfolios. Such trading
behavior implies that in equilibrium assets are exposed to two factors: the returns on both
the market and the hedging portfolios. Moreover, the model implies that among the set of
all portfolios, the return on the bond hedging portfolio, constructed from corporate bond
volume data, is the best predictor of bond market returns.
The main empirical results of Chapter 4 can be summarized as follows. First, the return
on the bond turnover hedging portfolio - a portfolio constructed from volume data - appears
to be an important determinant of credit spreads. For one standard deviation change in
the monthly return on the hedging portfolio, credit spreads react by 0.05%. This e®ect is
somewhat smaller but still comparable in magnitude to the e®ect of previously identi¯ed
determinants of credit spreads. Second, the relationship between credit spread changes and
the return on the hedging portfolio is asymmetric. In particular, when the return on the
hedging portfolio is positive, credit spread changes are large and positive, implying a greater
sensitivity of credit spreads when market conditions change signi¯cantly or become riskier. In4 Introduction
contrast, when the return on the bond hedging portfolio is small or negative, credit spread
changes are tiny, implying a rather stable time series behavior during unchanged or less
risky market conditions. Third, both the bond and the stock turnover hedging portfolios
have some explanatory power but for di®erent types of bonds. While the bond hedging
portfolio performs well for all classes of bonds and particularly well for investment grade
bonds, the stock hedging portfolio performs best for speculative bond classes. These results
support the intuition that low yields behave more like treasuries, while high yields are more
exposed to stock returns. Finally, principal component analysis shows that the return on
the bond hedging portfolio captures a large variation in credit spreads and is correlated with
the common determinant of credit spread changes. Furthermore, the two hedging portfolios
along with the main structural determinants of default explain most of the variation in
credit spread changes. The bond hedging portfolio developed in this study has a natural
interpretation - it relates to corporate bond market speci¯c liquidity but also to investors
sentiment about future market conditions.Chapter 2
Banks and Bonds: The Impact of
Bank Loan Announcements on Bond
and Equity Prices
Co-authored with Steven Ongena (CentER, Tilburg University) and Bas Werker (CentER,
Tilburg University)
Abstract We study the e®ect of bank loan announcements on the borrowing ¯rms' bond and
equity prices. Our sample consists of 896 loan deals signed between 1997 to 2003 involving
364 di®erent U.S. ¯rms. We report the ¯rst comprehensive evidence that also ¯rm bond
prices react to bank loan announcements. The cumulative abnormal reaction of bond credit
spreads equals minus 11 bps on average in the two-day period comprising the day prior to
and the event day itself. The cumulative abnormal return on the ¯rm stocks equals plus
26 bps on average in the same period. While stock returns are una®ected by ¯rm risk,
credit spreads react less negatively for risky or small ¯rms. The bondholders of the riskier
¯rms are more sensitive to the loss given default which increases with bank borrowing. The
overall positive e®ect on the value of equity is due to two forces. First, bank certi¯cation
reduces information asymmetry. Second, there is a transfer of bondholder's welfare to the
shareholders as a results of claim dilution. Finally, our analysis provides an estimate of the
net impact on ¯rm value of bank loan announcements, between minus 5 bps for riskier and
smaller ¯rms and plus 18 bps for safer and larger companies.
2.1 Introduction
The special role banks play as providers of private debt has long been emphasized in the
literature. Diamond (1984), Ramakrishnan and Thakor (1984), Boyd and Prescott (1986),
and Fama (1985), for example, stress the key advantage banks have over public investors
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in terms of monitoring e±ciency and access to private information. Mikkelson and Partch
(1986), James (1987), Lummer and McConnel (1989), followed by many others, document
that bank loan announcements generate positive abnormal returns on the borrowing ¯rms'
stocks. The combination of theoretical work on the causes and bene¯ts of private borrowing
and the empirical stylized facts linking bank loan announcements to positive excess stock re-
turns has led many researchers to label bank loans \special" among other corporate ¯nancing
alternatives.1
While the empirical work convincingly shows that equityholders in publicly-traded ¯rms
assess new bank loans to increase ¯rm equity value, it is unclear how other providers of ¯rm
debt, public bondholders in particular, are a®ected. This paper addresses this question. The
impact on the current ¯rm bondholders is ex ante ambiguous. On the one hand, new banks
loans may provide an additional and timely certi¯cation that the ¯rm is still of an acceptable
credit quality. On the other hand, new bank loans a®ect the ¯rm's capital structure increas-
ing not only the value of its assets but also its leverage ratio and consequently the expected
loss given default for bondholders. In addition, the frequent seniority of bank debt over
public debt further disadvantages the current bondholders in case of default, exacerbating
their expected losses.
Employing standard event study methodology, we document the e®ect of bank loan
announcements on the borrowing ¯rms' bond and equity prices. Our sample consists of
896 loan deals reported between 1997 to 2003 involving 364 di®erent U.S. ¯rms. As such
we report the ¯rst comprehensive evidence that also ¯rm bond prices react to bank loan
announcements. The cumulative abnormal reaction of bond credit spreads equals minus 11
basis points (bps) on average in the two-day period comprising the day prior to and the event
day itself. In accordance to the rest of the literature the cumulative abnormal return on the
¯rm stocks equals a positive 26 bps on average in the same time period.2 While the generated
stock returns are mostly una®ected by ¯rm risk, credit spreads react less negatively for risky
or small ¯rms. Hence our analysis suggests that bondholders are sensitive to the loss given
default, which may increase when new bank loans are obtained by the ¯rm. Risky and highly
levered ¯rms may actually end up losing ¯rm value on net. This e®ect of bank borrowing
had been overlooked in the literature.
The rest of the paper is organized as follows. Section 2.2 brie°y summarizes the relevant
literature. A theoretical background and the implications are laid down in Section 2.3.
1See Boot (2000), Ongena and Smith (2000), and Degryse and Ongena (2006), for example, for reviews.
2This cumulative abnormal return is smaller than the 193 bp documented by James (1987), for example,
but is in line with recent ¯ndings by Fields, Fraser, Berry, and Byers (2006). They show that the reaction
of stock markets to bank loan announcements has considerably decreased over time, possibly because of
increased competition and the changing nature of the banking sector. However, the impact may remain
considerable for small, poorly performing ¯rms and during periods of high economic risk and uncertainty.2.2. Related Literature 7
Section 2.4 describes the sample and variables, while Section 2.5 introduces the methodology.
Section 2.6 presents our empirical results and Section 2.7 their robustness. Section 2.8
concludes.
2.2 Related Literature
We review the literature dealing with the impact of bank loan announcements on stock and
bond returns. We start by outlining the existing theoretical arguments on the specialness
of banks and then summarize the main empirical ¯ndings regarding excess ¯rm stock re-
turns following bank loan announcements. Next, since bond price reactions to bank loan
announcements have been overlooked by the literature, we summarize some of the recent
related ¯ndings that link bank loans and bond markets.
2.2.1 Bank Loan Announcements and Equityholder Wealth Ef-
fects
Financial markets are su®used with informational asymmetry between the various market
participants. Firms seeking ¯nancing, for example, may know more than their current or
future ¯nanciers about the quality or even the outcomes of their projects. A substantial
literature has argued that informational asymmetry is one of the main reasons why ¯nancial
intermediaries exist (Leland and Pyle, 1977; Campbell and Kracaw, 1980; Diamond, 1984;
Ramakrishnan and Thakor, 1984).3 Financial intermediaries solve moral hazard problems
through the production of private information that is not available to outsiders. Fama (1985)
is the ¯rst to highlight the specialness of banks among all other corporate ¯nanciers. Fama
emphasizes the unique role banks play in the production of information, implying that bank
lending by itself may serve as a credible signal of ¯rm quality to outside investors.
Motivated by Fama's hypothesis on the uniqueness of bank lending, and following piquant
evidence by Mikkelson and Partch (1986), James (1987) compares the stock price responses
to bank loan announcements and other types of debt o®erings. His ¯ndings suggest a pos-
itive, statistically signi¯cant and economically relevant stock price response to bank loan
announcements, but a non-positive response for public issues of straight debt. According
to James, these results are not driven by loan type, credit quality or size of the borrower.
Supporting Fama's conjectures, James concludes that a bank loan serves as a signal about
the expected increase in the ¯rm's cash °ows and hence a decrease in the ¯rm's probability
of default.
3Other reasons for institutionalized intermediation can be transaction costs and the protection of con¯-
dentiality, for example.8 Banks and Bonds: The Impact of Bank Loan Announcements on Bond and Equity Prices
Many papers followed up on the study by James (1987). Lummer and McConnel (1989),
for example, di®erentiate between new loan agreements and loan renewals. The authors ¯nd
that the positive response is solely due to the second group of loan renewals. Slovin, Johnson,
and Glascock (1992), on the other hand, ¯nd a signi¯cantly positive share price reaction for
loan initiations and renewals, but only for small ¯rms. Announcements of bank loans to
large ¯rms do not result in signi¯cant valuation e®ects. These ¯ndings are consistent with
Diamond (1984) and Fama (1985) in that ¯rms that face more severe adverse selection and
moral hazard problems will gain most from the screening and monitoring that are part and
parcel of any bank lending relationship. Small ¯rms may face more severe problems acting
as strong barriers in their search for external ¯nancing.
Bank characteristics may play a crucial role as well in determining the magnitude of the
announcement e®ect. Billet, Flannery, and Gar¯nkel (1995), for example, ¯nd evidence that
the banks' credit ratings determine the level of the borrowers' stock price reactions.4 Hence
equity investors react to the quality of the lending bank when assessing the announcement
of new bank loans.
While lender creditworthiness arguably plays a role in determining the impact of the
bank loan announcements on the borrowers' equity returns, borrower creditworthiness itself
may also matter. Best and Zhang (1993), for example, analyze if the presence of a rating for
the borrower's bonds in°uences the size of the impact of the bank loan announcements but
¯nd no statistically signi¯cant e®ect of a bond rating dummy on the excess stock returns.
We revisit this issue by studying how bond credit spreads, re°ecting borrower credit quality
as perceived by the market, determine the size of the bank loan announcement e®ects.
2.2.2 Bank Loan Announcements and Bondholder Wealth E®ects
The literature, reviewed so far, that analyzes the reaction of equity prices following bank
loan announcements suggests that shareholders react positively as the certi¯cation provided
by the bank through the granting of the loan may imply a higher current ¯rm value and/or
future cash °ows. Not unlike shareholders, bondholders also have limited access to ¯rms'
inside information. Hence when a ¯rm obtains a bank loan (and new information is revealed),
there could also be a signi¯cant bond price reaction following its announcement.
There are currently no papers studying the reaction of bond prices to bank loan an-
nouncements (to the best of our knowledge). One explanation for this gap in the literature
is the illiquidity in many parts of the bond market. This partial unavailability of daily bond
4Preece and Mullineaux (1994) on the other hand ¯nd no statistical di®erence in the ¯rms' stock price
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prices complicates the pursuit of an event study analysis comparable in data frequency to
the existing loan announcement studies that use equity returns.
One exception is a recent paper by Altman, Gande, and Saunders (2004). They use
daily bond prices to analyze the informational e±ciency of loans relative to bonds using
evidence from secondary market prices. Their main ¯nding is that the loan market is in-
formationally more e±cient prior to and surrounding information intensive events such as
corporate loan/bond defaults and bankruptcies. Moreover, the authors ¯nd that loan prices
Granger cause bond prices, but that the opposite does not seem to hold. This last ¯nding
further motivates our study of the e®ects of bank loan announcements on the pricing of
corporate bonds. In the next section, we elaborate on this issue and develop a number of
theoretical arguments to di®erentiate between bond and stock price reactions to bank loan
announcements.
2.3 Theoretical Background
In this section we start with an intuitive example that extends the existing theoretical ar-
guments to bond pricing and highlights the di®erent expected reaction of stock and bond
prices following the extension of bank credit. We then extend Merton's framework to allow
for multiple debt and derive our results in this general setting. Finally, we calibrate the
model to the data and present a set of empirically testable implications di®erentiating the
e®ects of bank loan announcements for stock and bond returns.
2.3.1 A Simple Example
In this section, we develop a simple example to illustrate how bank loan announcements
might a®ect stock and bond prices. We expect bond price reactions to di®er from equity
price reactions. The intuition underpinning this expectation is straightforward. Bank loans
may not only imply lower default probabilities, but also greater expected losses for certain
groups of debt holders. Bondholders may incur an increase in the expected loss given default
when new bank loans are senior and collateralized, for example, which is often the case
(Longhofer and Santos, 2000, 2003). For shareholders however, the loss given default does
not change because shareholders are residual claimants and in case of default they loose
everything, with or without a new bank loan.
To formalize this intuition let the expected loss, EL; be equal to:
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where PD is the probability of default and LGD is the loss given default. Assuming that the
two are independent we can express the change in expected loss to equal:
dEL = LGD £ dPD + PD £ dLGD: (2.2)
When a new bank loan is announced, shareholders assess the default probability to de-
crease due to the bank's certi¯cation, i.e., dPD < 0. Equity holders are the regular residual
claimants on ¯rm's assets after all obligations are met, and can consequently be viewed as
holders of a call option on the ¯rm's assets. The strike price of the call option is the book
value of the ¯rm's liabilities. When the value of the ¯rm's assets is smaller than the the
book value of the ¯rm's liabilities, the value of the equity equals zero. This implies that in
default the shareholders' loss given default is 100% (LGD = 100%) with or without a new
bank loan, and hence the change in losses given default is zero, dLGD = 0. The change
in default probabilities being less than zero, dPD < 0, and losses given default being zero,
dLGD = 0, following a new bank loan imply that the change in expected losses is negative,
dEL < 0, and consequently lead to a positive stock price reaction.
Bondholders, on the other hand, become residual claimants in the case of default. Bond-
holders then receive the value of the assets less the value of the debt that is senior to their
claims. Bank loans are most often senior (Longhofer and Santos, 2000, 2003). Hence, a new
bank loan not implies only that changes in default probabilities are negative, dPD < 0, but
also that changes in losses given default are positive, dLGD > 0. Consequently, the sign of
dEL will be determined by the net e®ect of both LGD £ dPD and PD £ dLGD. While
the change in default probability following a new bank loan is typically small, the change
in the loss given default may play a decisive role in determining the sign of the change in
expected loss. Ceteris paribus, the change in the loss given default is more important for
risky ¯rms as their default probabilities, PD, are higher. Hence, the change in the expected
loss is more likely to be positive for riskier ¯rms.
In the discussion above we have ignored the fact that the ¯rm's default risk itself may be
an important element about which investor's are asymmetrically informed. In this respect, it
is unclear how asymmetries in risk perceptions a®ect the sensitivity of debt and equity to an
issuance of new debt. It is reasonable to believe, however, that the information asymmetries
have a crucial impact on the lender's pricing such that bondholders with superior screening
abilities should have a more precise estimate of a ¯rm's default risk. Consequently, the
expected losses on their lending will be more sensitive to this risk, i.e. the expected loss as
perceived by the investors.
To represent this intuition, we supplement our reasoning so far with a modi¯cation of
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an investor with no screening abilities. The lack of any screening abilities forces our investor
to treat all potential borrowers the same and hence the yield required on her investment
and her expected losses are all identical and independent of ¯rm's risk. However, if the
investor improves her screening abilities she will start to discriminate between the borrowers
depending on the perceived default risk. Thus, higher yields will be required from loans
to the borrowers with larger expected losses and lower yields will be charged to the high-
quality borrowers with smaller expected losses. Finally, an investor with only partial access to
information will adjust her pricing function somehow in between the ones of the uninformed
and the informed investors. More precisely, she will overestimate the risk of the high-quality
borrowers by expecting greater losses and will underestimate the creditworthiness of the
low-quality ones with expectations of smaller losses. This example is graphically represented
in Figure 2.1.
Figure 2.1 about here.
Figure 2.1 depicts the uninformed investor charging the borrower the pooling rate, ru,
corresponding to a ¯rm whose projects have average expected losses. The pooling rate is
independent of the borrower's risk as the investor, uninformed about the ¯rm's risk, does not
discriminate and consequently charges every borrower the same break-even rate. If investors
possess some information about their borrowers and are willing to discriminate somewhat
according to the ¯rm's risk, the pricing function may become steeper and equal to rb. This is
not unrealistic, since market investors may not observe the value of the ¯rm's assets directly.
Accounting reports may be delayed or even cooked, other publicly available information
may be scarce, and there may be many barriers to direct monitoring. Instead, investors may
free ride on the monitoring e®orts by other and already better informed lenders, such as
commercial banks.
New bank debt and its observable conditions informs the investors further about the cred-
itworthiness of the borrower and should be incorporated in the pricing policies of the public
investors. In Figure 2.1 the investors who underestimated their borrower's risk will readjust
their pricing function from rb, which is the rate of return required before a public release of
private information, to ra, which is the rate of return required after the informational release,
when more information is available about the borrowers credit quality. Clearly, the shift in
the required return on their investment will be positive for risky borrowers and negative for
the safer borrowers. We depict this change in Figure 2.2.
Figure 2.2 about here.
Figure 2.2 depicts how investors react to the new information they obtain from observing
the new bank debt depending on the risk of the borrowers. When new information about12 Banks and Bonds: The Impact of Bank Loan Announcements on Bond and Equity Prices
the quality of the ¯rm is revealed, investors will adjust their pricing functions accordingly.
In terms of Figure 2.2, the pricing schedule of the less informed investor, rb, will approach
the schedule of the better informed investor, ra, whose pricing function is more sensitive to
borrower's risk. Consequently, according to Figure 2.2, the change in the required rate of




Consequently, ceteris paribus, ¢r is larger in cases with more informational asymmetry and
moral hazard and will be positive for low quality borrowers and negative for the high quality
borrowers.
Note that this intuition is consistent with the formalization on how investors' expected
losses change when bank loans are announced. According to (2.2), ¯rms with higher default
probabilities have larger loadings on the changes in the loss given default. Thus, there is
greater chance for the second term in (2.2) to be larger than the ¯rst term which leads an
increase in expected losses, dEL. As such, a positive ¢r corresponds to an increase in the
expected loss, dEL < 0, while a negative ¢r implies a decrease in the expected loss on the
investment. To conclude, the level of risk or creditworthiness is a potential cross-sectional
determinant of the impact of bank loan announcements on both stock and bond returns.
The literature dealing with loan announcements and equity returns documents that equity
prices react positively to loan announcements. In the next section, we extend the Merton's
framework to alow new debt and derive theoretically the implications for bond price reactions
to announcements of new loans and its observable conditions. We ¯nd theoretically that the
debt holders reaction might be di®erent from stock holders reactions and the overall impact
of a new loan on ¯rm value will henceforth be given by the sum of the two components, an
issue so far neglected in the literature.
2.3.2 An Extension to Merton (1974)
So far, we have not been speci¯c about exactly how the new bank loan may a®ect the
bondholders, we have only argued that the bond price reaction most likely will di®er from
the equity price reaction and that the risk of the ¯rm will be an important determinant. We
now explore in greater detail the e®ect of a new bank loan in the Merton (1974) classical
structural model. The key assumption in this model is that the value of ¯rm's assets follows
a stochastic di®erential equation and is independent of the ¯rm's liabilities. Consequently,
an increase in the ¯rm's liabilities will be o®set by a decrease in the ¯rm's equity, such that
the value of debt and equity will be always equal to the value of ¯rm's assets.
We ¯rst describe the classical structural model of Merton (1974) and clarify the notations
and then develop the extension to the model. The classical structural model as proposed2.3. Theoretical Background 13
by Merton (1974) assumes that the risk neutral dynamics of the value of ¯rm's assets, Vt, is
given by:
dVt=Vt = (r ¡ ·)dt + ¾VdWt; V0 > 0;
where · is the constant dividend ratio, and W is the standard Brownian motion under the
martingale Q. Consequently, ¯rm's value at T is given by:







The ¯rm has a single liability in the form of a zero-coupon corporate bond which matures
at T and has a face value of L0 > 0. This implies that default might occur at time T only,
and in case fV 0
T < L0g. As such, the payo® at maturity is:
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and thus, bondholders are viewed as sellers of a put option on ¯rm's value with strike price
L0. Up to T, however, the value of ¯rm's debt, D0(V 0
t ) is given by:
D0(V
0




t is the value of the ¯rm at time t with liability L0, B(t;T) is the default free zero
coupon bond and P(V 0
t ;L0) is the price of a put option with strike L0 and expiration T.
Shareholders, on the other hand, get at time T:
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t ;L0) is the price of a call on ¯rm's assets with strike L and exercise date T.
We now turn to the extension of the model. Assume that the ¯rm issues new debt
(with face value equal to L1) to a di®erent debt holder with a higher priority than the old
bondholder and keep the original level of old debt and equity. We refer to the new debt as a
bank debt. The old value of debt is just L0. Then the new total face value of (old plus new)
debt is
LN = L0 + L1:
Before the bank debt was raised, the value of old debt was given by D(V 0
t ) as in (2.3)
above. With new (bank) debt however, the value of old debt becomes
D0(V
N
t ) = L0B(t;T) ¡ P(V
N
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and hence the change in the value of old debt is just
¢D0 = D0(V
N
t ) ¡ D0(V
0
t ) = P(V
0
t ;L0) ¡ P(V
N
t ;LN): (2.5)
Similarly, for the value of equity at the new ¯rm value we have
E0(V
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t ¡ LNB(t;T) + P(V
N
t ;LN) + P(V
N
t ;L1) (2.6)
which implies that the change in the value of old equity is just
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which implies that the change in the value of equity is just the change in the value of debt
with opposing sign. If the loan is value increasing then the new value of the ¯rm is
V
N




t ;L1) + value enhancing component: (2.9)
Assume for now that the value enhancing component in (2.9) is proportional to the size
of the loan, i.e. it is equal to ¯L1, with no further assumption on ¯. The change in the value
of equity is
¢E0 = ¯L1 + P(V
N
t ;LN) ¡ P(V
0
t ;L0) = ¯L1 ¡ ¢D0: (2.10)
With this model set-up, we can make the following statements.
Proposition 2.1. In Merton's world, when a ¯rm acquires new debt - L1 - the old equity
and debt holders absorb all value enhancing bene¯ts (if these exist) generated by such an
increase in debt.
Proof. Follows trivially after summing up (2.3) and (2.10).
So far we have generalized Merton's framework by assuming that the value of the ¯rm's
assets can be an increasing function of the debt that is being newly issued: if the ¯rm's
liabilities increase, the value of its assets increase commensurately or by a greater amount.
In what follows we simulate the sensitivity of the changes in the value of debt and equity to
the increase in debt over a wide range of parameter values.
Simulations First, both (2.3) and (2.10) are functions of the new value of the ¯rm given
in (2.9). Equation (2.9) is nonlinear in V N
t and cannot be solved analytically. As a result
we turn to MATLAB and solve (2.9) numerically. With V N
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numerical comparative static analysis of changes in old debt and equity values as functions
of some important ¯rm/debt speci¯c characteristics.
Figure 2.3 plots the comparative statics results. The static input variables are the old
value of the ¯rm, V 0
t = 100, time to maturity, T ¡ t = 2:5 years, and the face value of old
debt L0 = 40. The dynamic exogenous variables are the face value of new debt, L1 2 [0;80]
(Panel A), ¯rm's asset volatility, ¾V 2 [0;50%] (Panel B), and the value enhancing share,
¯ 2 [0;10%] (Panel C).
Figure 2.3 about here.
The ¯gure suggests that there are considerable wealth transfers even when there are
no value enhancing bene¯ts. With value enhancing bene¯ts however, most of these are
expropriated by equity holders. Debt holders also gain, by losing less but their welfare gain
is apparently minor to the gains of equity holders.
The intuition behind these results is as follows. First, why do debt holders lose value?
Note that this happens irrespective of whether new debt is value increasing or not. Specif-
ically, the present value of the old debt does not change, while the put price of ¯rm's (old
plus new) debt increases since ¯rm becomes more levered. Hence, when there is new debt,
debt holders will always react negatively, according to Merton.
Second but related, why do bondholders lose less when there is certi¯cation? With
positive certi¯cation, the new ¯rm value is larger (by the certi¯cation value) than in the
benchmark case with no certi¯cation. As such, the put price decreases as the ¯rm becomes
less levered (this decrease in leverage however is minor since certi¯cation value is a very small
part of ¯rm's value). Consequently, the di®erence between the put price with and without
certi¯cation is exactly the debt holders' gain. Again this gain is extremely small since the
change in leverage ratios are very small. The rest, of course, is absorbed by equity holders.
The simulation results plotted in Figure 2.3 con¯rm this intuition.
Our simulations highlight at least three key insights arising from this generalized frame-
work. First, there is a considerable wealth transfer from bondholders to shareholders. Sec-
ond, if the new debt is value increasing (e.g., if the new bank debt certi¯es higher future
¯rm cash °ows), the bene¯ts are shared by the two parties and the bondholders will lose
less than in the previous case when there was no increase in asset value. Third, these wealth
e®ects of the new debt for the current bondholders are a nonlinear function of the ¯rm's risk
and leverage. More ¯rm risk and lower leverage decrease the o®setting e®ect. To conclude,
new debt transfers wealth from bondholders to equity holders, but the e®ect on the value of
debt need not be that negative if the ¯rm value increases as a result of the new debt, and
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2.3.3 Implications
The theoretical framework discussed so far suggests a number of implications on how bond
prices may respond to bank loan announcements. First, corporate bond prices may react
to the announcements of bank loans. In an e±cient market security prices will re°ect all
available public information. Any new information revealed to the market participants will be
instantly incorporated in the security prices. Since shareholders, as outsiders with limited
access to the ¯rm's private information, react (positively) to bank loan announcements,
bondholders, having a similar outsider position, may also react to such announcements as
well. As usual, our event study comprises a joint assessment of market e±ciency and the
informativeness of the event.
Second, bond price reactions may be a function of ¯rm risk. Bank loans increase (de-
crease) the expected losses for risky (safe) ¯rms ceteris paribus (Figure 2.3). To the extent
that banks have access to private information, we expect that the bank loan announcements
will provide the market with information about the true credit quality of the ¯rm. Conse-
quently, the less informed investors will adjust their pricing schedule such that higher rates
of return will be demanded from riskier ¯rms, while the required rates of return for safer
¯rms may be lowered. We can test whether ¯rm risk matters for changes in both equity and
bond returns. According to (2.2) we expect the bond price reactions to be a function of the
¯rm's risk, while stock price reactions should be independent of it.
Third, the corresponding change in yields may be a function of the informational asym-
metry and ¯rm transparency. Smaller ¯rms face more severe moral hazard problems, hence
bond price reactions may decrease with ¯rm size ceteris paribus.
Finally, loan size may play an important role. This is intuitively clear from equation
(2.2) where greater changes in losses given default have a greater e®ect on the changes in
expected losses. Consequently, bond price reactions will increase with the size of the bank
loan ceteris paribus. This reaction will depend though on wether the ¯rms are optimally
leveraged. New loans that lead to optimal capital structure should have positive e®ects on
both stock and bond prices while those that depart from the optimal leverage ratio might
lead to greater expected losses. Which e®ect dominates seems ultimately an empirical issue.
2.4 Data and Sample Selection
Expected losses are a key concept of our theoretical framework. Expected losses are a function
of default probabilities and expected losses given default, hence to test the set of implications
we analyze bond credit spreads. Credit spreads re°ect both the default probabilities and the
severity of default. Consequently, our main objective is to test for the abnormal behavior2.5. Methodology 17
of credit spreads around bank loan announcement dates and compare the credit spread
reactions to the stock price reactions.
Security Data Company (SDC) Platinum New Issues Database lists 19,626 public non-
convertible bonds issued by US industrial ¯rms between 1970 and 2004. Loan Pricing Cor-
poration (LPC) DealScan records 39,397 di®erent ¯rms obtaining loans during the period
1987 to 2003. We match the two datasets and arrive at 2,437 bond issuers obtaining 17,457
di®erent loan facilities. For the resulting sample, we download corporate bond time series
information from Datastream. As a result, our ¯nal sample comprises 364 ¯rms with 3,590
bonds outstanding that participated in 894 di®erent loan deals during the sample years
1997 to 2003 (i.e., on average ¯rms have almost ten di®erent bonds outstanding and obtain
between two and three loan deals during the sample period).
We collect other ¯rm characteristics from Compustat and the equity prices and proxies
for market return data (equally and value weighted market returns as well as the S&P
500 return) from the Center for Research in Security Prices (CRSP). We obtain the daily
series of 10-year Benchmark Treasury rates from the Federal Reserve Bank of Saint Louis
Database.
Tables 2.2-2.5 about here.
Tables 2.2 to 2.5 summarize the sample selection process, the de¯nition of the variables,
the descriptive statistics and the correlation matrix for the variables employed in the empir-
ical speci¯cations.
2.5 Methodology
We now present the methodology we employ to study the e®ect of loan announcements on
bond and equity prices. Our approach is based on the standard event study methodology.
Following Kara¯ath (1988), our model is based on the dummy variable technique which
allows obtaining cumulative prediction errors in one step by including a vector of dummy
variables to the right-hand side of the corresponding equity market model. Using the returns
on stocks in the equity markets, we estimate the market model:
Rit = ®i + ¯iRmt +
X
k
°kDk + ²it; (2.11)
where Rit is the individual ¯rm stock return, Rmt is the return on a market-wide index,
and Dk is a dummy variable that equals one on day k in the event window and equals zero
otherwise. Consequently, °k is the abnormal stock reaction on day k. Hence, the cumulative18 Banks and Bonds: The Impact of Bank Loan Announcements on Bond and Equity Prices
average abnormal return on equity is just the sum of the coe±cients °k over the event window
of interest.
For the credit spreads on the bond markets we specify a model similar to Collin-Dufresne,
Goldstein and Martin (2001). We again include a vector of dummy variables and estimate
the model:










¿kDk + "it; (2.12)
where Credit Spreadit is the credit spread of the corporate bond of ¯rm i at date t, rit is
the return of ¯rm's stock, r10
t is the yield on a 10-year Treasury bond, slopet is the 10-year
minus 2-year Treasury bond yields, V IXt and S&Pt are the implied volatility and return on
the S&P 500, and Dk is a dummy variable that equals one on day k in the event window
and equals zero otherwise. In this case ¿k represents the abnormal bond reaction on day k.
Here, the sum of coe±cients ¿k over k days will represent the cumulative average abnormal
reaction of credit spreads for the respective event windows. Notice that the independent
variables included in the Collin-Dufresne, Goldstein and Martin (2001) model proxy for
overall economic performance, expectations of future short rates as well as future economic
performance, ¯rm speci¯c volatility, and the overall state of the economy, respectively.
Estimating (2.11) and (2.12) will yield the stock and bond cumulative abnormal reac-
tions, CAARi and ¢Credit Spread, in various time windows. If these are statistically
and economically signi¯cant, we can explain the cross sectional variation in a multivariate
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Additionally, we replace Credit Spreadi with several other proxies for ¯rm's risk, i.e.
Leverage and Volatility, as well as include several interaction terms and year and industry
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We will draw inference based on the estimates ^ µe and ^ µb. Since there are several ¯rms
with more than one loan-bond combination in the sample, we are forced to drop the classical
assumption of independence of the error term for di®erent observations. As a result, we as-
sume independence of errors across ¯rms but allow for correlation within ¯rms. Equivalently,
we will estimate equations (2.13) and (2.14) using the cluster regression procedure.
2.6 Empirical Results
In this section we describe the results of the comparative event study analysis of equity and
bond price reactions to bank loan announcements. We ¯rst look at the average abnormal
behavior of equity prices and bond prices separately. Next, we turn our attention to the cross
sectional explanation of the variation in returns and test the consistency of the proposed
theory by a comparative analysis of stock versus bond market reactions in a multivariate
regressions setting.
2.6.1 Univariate Results
We estimate equation (2.11) using the equally weighted market index. We use the loan
activation day minus ¯ve days as the loan announcement day.5 The pre-estimation period
starts 180 days prior to the loan announcement date and ends ten days after this date. We
use a similar estimation period for equation (2.12).
Table 2.6 and 2.7 about here.
Table 2.6 presents detailed descriptive statistics for the estimated daily reactions while
Table 2.7 reports the cumulative abnormal returns for di®erent event windows around the
bank loan announcement dates. Shareholders earn substantially positive abnormal returns
in the days surrounding the bank loan announcements. In the three-day window around
the event for example (reported in Table 2.7) cumulative abnormal returns equal 39 bps,
statistically signi¯cant at the 5% level. While smaller than the bank loan announcement
returns in Mikkelson and Partch (1986) and James (1987), for example, our ¯ndings are
comparable in magnitude to the returns found in Fields, Fraser, Berry and Byers (2006).
They document a considerable decrease in loan announcement returns over the last decades.
In their sample returns equal around 30 bps in the 1990s and seem close to zero now. Also,
consistent with previous results, our sample has around 50% of the events with positive stock
price returns. And, in unreported regressions we ¯nd that the results hold for the various
proxies of the market return.
5We investigate a representative matched sample of press releases from Lexis/Nexis and ¯nd that an-
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The second column of Table 2.7 presents the cumulative bond price reactions. The
results show that the abnormal reactions of the bond credit spreads are negative around
the bank loan announcement events. In the three-day window for example, the cumulative
abnormal spread equals -17 bps, for the eleven-day window the excess spread equal -58 bps.
All abnormal spreads are statistically signi¯cant at the 1% level. Clearly, the event had a
considerable impact on the bond prices. In our estimation, we also consider longer event
windows by extending the market model with three types of dummy variables: a dummy
variable equal to one during 30 days prior to the event window, eleven dummy variables that
will control for each pricing error during the event window, and the last dummy variable
equal to one for a 30-day period after the event window. This allows to compare the pricing
errors during the event window with the average pricing errors before and after the event
window. Results are una®ected. Finally, we also ¯nd that negative credit spread reactions
dominate the positive ones in proportion of about 60%, whereas on the stock market these
proportions were about equal. Overall, these ¯ndings suggest that bond prices respond to
bank loan announcements and that the reaction is re°ected by a change in the credit spreads
on corporate bonds.
To summarize, so far we have shown that both shareholders and bondholders react when
bank loans are announced. Consistent with the previous literature, we ¯nd that shareholders
gain following bank loan announcements. We also ¯nd that credit spreads decrease following
the announcements. Consequently, bond prices increase and as a result also bondholders
gain (on average) following bank loan announcements. Our ¯ndings therefor suggest that
both equity and bondholders bene¯t from bank loans. In what follows, we will investigate
the cross sectional determinants of these reactions.
2.6.2 Multivariate Results
In this section we explain the equity and bond price reactions to bank loan announcements
employing a set of macroeconomic and ¯rm speci¯c characteristics among which the risk of
the ¯rm. Table 2.8 presents the results. Models 1, 2, and 3 in both tables di®er in the risk
proxy variable being used. Since our theoretical framework centered on expected loss, Model
1 is of particular interest, while Models 2 and 3 serve as auxiliary speci¯cations to assess
robustness.
Table 2.8 about here.
Most of the variables in our regression analysis explain, to varying degrees, stock as well
as the bond price reactions. The sign of the estimated coe±cients generally corresponds
with our theoretical priors, though there are some exceptions. The overall ¯t of the cross-
sectional models is rather low, it is below 4%, but this lack of ¯t is a recurrent ¯nding in2.6. Empirical Results 21
the empirical literature explaining excess returns. Still, the estimated coe±cients provide
interesting insights in the determinants of abnormal stock and bond price reactions around
bank loan announcements. We summarize the major ¯ndings.
Both stock and bond prices react positively with respect to the ¯rm risk variables. How-
ever, when we use the ¯rm's credit spread prior to the event window as a proxy for risk (i.e.,
to capture default probabilities and loss given default), the stock price reaction becomes
economically insigni¯cant. For an average ¯rm, the economic e®ect of the credit quality of
the ¯rm on the cumulative abnormal equity price reaction, during a three-day event win-
dow around the announcement, is approximately one basis point. The economic e®ect of
the credit spread on the bondholder's reaction is much stronger. For an average ¯rm, the
marginal economic e®ect of an announcement is approximately 30 basis points. This result
implies that the credit spread reaction to bank loan announcement increases with the risk-
iness of the ¯rm. In particular, it is clear that the risk variable de¯nes the sensitivity of
bondholders to the provision of new information, while this is not necessarily the case for
stockholders.
Figure 2.4 in the appendix presents the partial e®ects of risk on the bond price reactions
for various levels of ¯rm size. Interestingly, the ¯gure suggests riskier ¯rms face an increase in
credit spreads, while safer ¯rms face a decrease in spreads after the bank loan was announced
ceteris paribus. This is in partial contradiction with the previous literature which identi¯ed
only short term gains from relationships with banks. Rather, bondholders take bank signals
as benchmarks and, consequently, they readjust the beliefs about the ¯rm's credit quality,
asking for a higher yield on their lending to riskier ¯rms.
Our second main variable is ¯rm size. In all speci¯cations, ¯rm size is positive, statisti-
cally signi¯cant and economically 2.4 suggests, that although for riskier ¯rms, ¯rm size has
a larger e®ect on the overall bond reaction, for safer ¯rms the reaction is smaller (in abso-
lute value) for the larger ¯rms. This suggests, that informational asymmetries are are less
severe for safe, large ¯rms. For riskier ¯rms, however, the bond price reaction is signi¯cantly
larger and more sensitive to ¯rm size. Larger and riskier ¯rms may involve more information
asymmetry or more likely end up causing a larger loss given default.
Loan amount has a positive, statistically signi¯cant, and economically relevant e®ect on
excess returns in the stock markets, but is insigni¯cant explaining excess bond spreads the
bondholders. Indeed greater loans allow stockholders to undertake more projects which is in
line with their objectives, hence the positive e®ect. On the other hand, when controlling for
expected loss and default probability in the credit spreads regression (Model 1, Table 11)
it is apparent that greater loans increase credit spread reactions. This is indeed the case if22 Banks and Bonds: The Impact of Bank Loan Announcements on Bond and Equity Prices
we consider Model 1 where greater changes in loss given default induce greater changes in
expected loss.
The amount outstanding is another variable of interest. If we interpret this variable as
exposure at default, or loss given default, then the results are consistent with Model 1. In-
deed, greater exposure induces greater reactions for both stockholders and bondholders. The
economic impact is considerably smaller in the case of stock price reactions, as conjectured
earlier.
Loan and bond maturities appear to make a di®erence as well. The maturity of public
debt seems to have little impact on bond price reactions, both economically and statistically.
The maturity of the loan, on the other hand, is economically and statistically signi¯cant.
In line with intuition, our regression estimates suggest that the longer the maturity of the
loan, the less is the reaction in the bond price. For equity price reactions loan maturity
is not a signi¯cant determinant, neither economically nor statistically. The bond maturity
however is important for equity prices. We believe the reason for this is that bondholders of
longer maturities of debt are less sensitive, which imply less wealth transfers. Consecutively,
the stock price reaction is smaller and is most probably associated to the certi¯cation e®ect
suggested by the bank lending signal.
Our speci¯cations also include the risk free rate, rf, as a measure of the general macroeco-
nomic environment. Following Collin-Dufresne, Goldstein and Martin (2001) we also include
(rf)2 to account for convexity of bond spreads. The predicted sign however is inconsistent
with theory. Other variables like bond maturity, loan maturity, leverage, book-to-market and
stock volatility are either insigni¯cant or have signs opposite to general theoretical priors.
2.6.3 Net E®ect on Firm Value
Now, that we have estimated both, the bond and equity price responses to loan announce-
ments, we are able to compute its net e®ect on ¯rm value. According to our extension to
Merton (1974) as described in the appendix, the value of the ¯rm is just a sum of ¯rm's
equity and debt. Therefore,
Vt = E(Vt) + D(Vt):
Consequently, the change in the value of the ¯rm is given by summing up the corresponding
changes in the values of ¯rm's equity and debt. As such, the overall impact of a loan on the
value of ¯rm is
@Vt=@L = @E(Vt)=@L + @D(Vt)=@L
= ¯L1:2.7. Robustness 23
This is consistent with Proposition 1 above. Empirically, we can estimate this e®ect by
¢Vt = ¢E(Vt) + ¢D(Vt)
= CAAR
S £ Et + CAAR
B £ Dt;
Here CAARs and CAARB stand for the stock and bond (not credit spread) price reaction.
CAARB has been obtained by estimating equation (2.12) with bond returns being the depen-
dent variables for the corresponding event windows. Also, Et is the market value of equity
and Dt is the total liabilities of the ¯rm. The average, median, minimum and maximum
of the sample changes in ¯rm value are given in Table 2.9. The table suggests that the net
impact of a loan announcement ranges between - 5 bps and +18 bps. While the average ¯rm
with a modest equity to debt ratio (of approximately 0.5) bene¯ts from bank borrowing,
small and highly levered ¯rms are negatively a®ected!
2.7 Robustness
We subject the main results reported in Tables 2.6 to 2.9 to a number of robustness checks.
There are a number of concerns we have. First, our proxy for loan announcement dates
might be inaccurate. A second, but related, concern is that the event windows might be
used inappropriately. Third, our data set is based on dealer quotes that often contain
matrix prices.
Extending the length of the event windows is an appropriate solution to all of the above
problems. Indeed, wider event windows will more likely contain the announcement day.
Matrix prices, on the other hand, are not driven by ¯rm speci¯c information. In this case, it is
less likely that our analysis returns signi¯cant results. Nevertheless, extending event windows
also increases the likelihood of picking up an actual trade. Consequently, we estimate similar
regressions as in Table 2.8 for the event windows (-20,+20), (-10,+10), (-10,+50), and (-
5,+5). Though in most of the cases our estimates are somewhat larger in absolute size, the
main results are virtually una®ected.
2.8 Conclusions
A wide set of papers shows that capital markets respond positively to bank loan announce-
ments. However, these analysis focus on stock market reactions only. We ¯nd evidence
that the previous conclusions can not be simply extended to the bond market. Bank loan
announcements convey information to bond market investors regarding the value and the
credit quality of the ¯rm. But the bondholders' reaction to bank loan announcements is24 Banks and Bonds: The Impact of Bank Loan Announcements on Bond and Equity Prices
strikingly di®erent for risky than for safe ¯rms. Our empirical analysis suggests that bond-
holders already correctly perceive the credit quality of the ¯rm, but strengthen their beliefs
following bank loan announcements. Consequently, compared to the yields observed before
the announcements, higher yields are paid by riskier ¯rms and lower yields are paid by safer
¯rms. These results are consistent with the fact that loan prices are informationally more
e±cient than bond prices and that, as documented by Altman, Gande, and Saunders (2005),
loan prices \cause" bond prices \in a Granger sense". Our results further show that equity
price reactions are independent of ¯rm risk, as measured by credit spreads. Contrary, to
bond holders, equity holders are residual claimants, winning in case of additional successful
projects being undertaken, but mostly cannot lose more when the ¯rm is already in serious
distress.
Overall our results illustrate that bank loans may not always increase ¯rm value. In
particular, we document that risky and highly levered ¯rms may end up losing value on net,
a possibility so far mostly ignored in the literature.2.9. References 25
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2.10 Appendix A: Tables and Figures
Table 2.1: Loan-Bond Match Statistics
The table present our ¯rst step sample selection. We download 19,626 public nonconvertible bonds issued
by US industrial ¯rms (excluding ¯rms with a one-digit SIC code of 6) during 1970 to 2004 from SDC
Platinum New Issues Database. The names of bond issuers (both from SDC and CRSP) are used to identify
companies with public debt outstanding that have borrowed loans from 1987 to 2003. Loan information is
from DealScan of Loan Pricing Corporation. Among 39,397 borrower names, we are able to match 2,437
bond issuer names. There are 17,457 loan facilities borrowed by these bond issuers. (Each loan deal may
contain more than one facility.)
Total Period Source
Bond Issuers 19,626 1970:2004 SDC
Loan Borrowers 39,397 1987:2003 LPC
Matched Firms 2,437 1987:2003 SDC and LPC30 Banks and Bonds: The Impact of Bank Loan Announcements on Bond and Equity Prices
Table 2.2: Final Sample
The table present our second step sample selection. For the matched ¯rms, presented in Table , we download
to the extent of availability a time series of bond prices around the announcement dates. Bond prices come
from Datastream. Our ¯nal sample has 364 ¯rms that have been granted 894 loans during 1997-2004. The
matched ¯rms have 3,589 bonds in circulation (Each ¯rm may have more than one loan and one bond
outstanding.)
Total Seniority Period Source
(fraction)
Bonds Issued 3,589 - 1997:2004 Datastream
Loans Granted 894 99% 1997:2003 LPC
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Table 2.6: Daily Average Abnormal Return
The table provides the estimates of the °k coe±cients in regression (2.11) and ¿k coe±cients in regression
(2.12). a, b, c indicate signi¯cance at 1%, 5% and 10% respectively. Standard errors are in parenthesis.
¿¡5 ¿¡4 ¿¡3 ¿¡2 ¿¡1 ¿0 ¿+1 ¿+2 ¿+3 ¿+4 ¿+5
°k ¡10:2c ¡10:4b -12.3 5.23 ¡3:32b 24:13a 12.37 8.44 -8.25 -2.23 7.38
(3.98) (1.78) (10.11) (4.12) (0.88) (2.26) (14.42) (10.16) (12.39) (3.16) (9.41)
¿k ¡4:73a ¡5:23a ¡5:51a ¡5:52a ¡5:48a ¡5:71a ¡5:67a ¡5:36a ¡5:44a ¡4:78a ¡4:63a
(1.34) (1.31) (1.32) (1.35) (1.37) (1.37) (1.38) (1.40) (1.42) (1.45) (1.47)
Table 2.7: Cumulative Average Abnormal Reaction
The table presents the cumulative abnormal reactions estimated in regressions (2.11) and (2.12). The values
were obtained by aggregating the corresponding coe±cients presented in Table 2.6. a, b, c indicate signi¯cance
at 1%, 5% and 10% respectively.
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Table 2.8: Regression Models for Loan Announcements
The table shows cluster regression results for loan announcements 3-day abnormal return. Model 1 is given
in (2.13) and in (2.14) for stocks and bonds respectively, while Model 2 and Model 3 are extensions used to
test for the sign of the main risk variable. I(A;B) stands for interaction between A and B, where both, A
and B where demeaned, i.e. I(A;B) = (A ¡ ¹ A)(B ¡ ¹ B). a, b, c indicate signi¯cance at 1%, 5% and 10%
respectively. Standard errors are in parenthesis.
Dep. Var.: CAARi Dep. Var.: ¢CreditSpreadi
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Credit Spread :002a - - :12a - -
(.0007) (.01)
Leverage - 4:81a - - 25:37c -
(.96) (13.65)
V olatility - - 15.63 - - 573:21a
(10.88) (146.77)
ln(Firm Size) :38a :41a :41a 2:86a ¡1:95c -.83
(.08) (.08) (.09) (1.05) (1.06) (1.22)
ln(Loan Amount) :23a :17b .13 .58 .11 -.90
(.08) (.07) (.10) (1.07) (1.06) (1.35)
ln(Amount Outstanding) :29a :23a :32a 2:81b .85 1.11
(.08) (.08) ( .09) (1.17) (1.20) (1.29)
rf :01a :01a :01a :45a :46a :48a
(.003) (.003) ( .004) (.05) (.05) (.05)
(rf)2 ¡:000b ¡:000a ¡:000a ¡:001a ¡:001a ¡:001a
(:000) (:000) (:000) (.000) (.000) (.000)
Bond Maturity ¡:012b ¡:009c ¡:006 -.01 .08 .07
(.005) (.005) (.005) (.07) (.07) (.07)
Loan Maturity .004 .003 .01 ¡:60a ¡:52a ¡:39b
(.014) (.01) (.015) (.18) (.19) (.18)
I(Spreadi;Firm Sizei) -.0004 - :01c - -
(.0004) (.01)
I(Spreadi;Loan Amounti) .0005 - -.01 - -
(.0005) ( .01)
I(Lvrgi;Firm Sizei) - .74 - 1.77 -
(.60) (8.56)
I(Lvrgi;Loan Amounti) - ¡2:06a - -12.07 -
(.68) (9.72)
I(V olatilityi;Firm Sizei) - - -10.5 - - 180.65
(8.84) (119.71)
I(V olatilityi;Loan Amounti) - - 12.15 - - ¡234:21b
(10.18) (133.9)
Constant ¡21:32a ¡20:51a ¡20:87a ¡219:6a -42.43 -59.09
(2.63) (2.56) (2.77) (36.06) (36.32) (36.93)
R2 0.03 0.03 0.03 0.10 0.05 0.06
Nr. Obs. 2697 2697 2291 3011 3010 2546
Nr. Clusters 296 296 281 337 332 28736 Banks and Bonds: The Impact of Bank Loan Announcements on Bond and Equity Prices
Table 2.9: Net E®ect of a Loan Announcement on Firm Value
The Table presents the net e®ect of a loan announcement on the value of a ¯rm with average, median,
maximum and minimum characteristics.
Mean Median Max Min Low. Q Upp. Q.
Total Assets 21852.3 9863 289357 352 3652.19 20739.79
Market Value of Equity (MM$) 23154.15 6550.47 308090.1 58 2294.78 2294.78
Liabilities - Total (MM$) 13521.04 6532 283767 214 2238.12 14728
Total E®ect on Firm Value (MM$) 39.91 7.23 375.38 -0.16 2.61 -16.12




Expected Return on Investment and Expected Losses
Firm’s Risk
Figure 2.1: Expected Return (Expected Losses) for Uninformed (ru) and In-
formed (ra and rb) Lenders
The ¯gure plots the expected rates of return on investments by lenders with di®erent information about
¯rm's risk. On the horizontal axes, the ¯gure depicts ¯rm's risk as perceived by the investors. On the
vertical axis, the ¯gure depicts expected returns or expected losses on lender's investments. In the extreme
case, the uninformed lender will charge all borrowers the same rate since her pricing function is insensitive to
¯rm's risk. The pricing functions of less informed lenders will be less sensitive to ¯rm's risk, whilst, as lenders
receive more accurate information regarding ¯rm's risk, their pricing function is adjusted and becomes more
sensitive to this risk.38 Banks and Bonds: The Impact of Bank Loan Announcements on Bond and Equity Prices
Firm’s Risk
Change in Expected Return on Investment and Expected Losses
∆r > 0
∆r < 0
Figure 2.2: Change in Expected Return (Expected Losses) (¢r and ¢EL) when
New Information is Revealed
The ¯gure plots the change in expected rates of return on investments by lenders with di®erent information
about ¯rm's risk. On the horizontal axis, the ¯gure depicts ¯rm's risk as perceived by the investors. On
the vertical axis, the ¯gure depicts changes in expected returns or expected losses on lender's investments.
The market will require greater return on investments in riskier ¯rms with larger expected losses and lower
returns on investments in safer ¯rms with smaller expected losses.2.10. Appendix A: Tables and Figures 39
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change in old debt, b > 0
change in old debt, b = 0
change in old equity, b > 0
change in old equity, b = 0
Figure 2.3: Changes in Debt and Equity Values in a Modi¯ed Merton Framework
(With and Without Certi¯cation)
The ¯gure plots the changes in old debt and equity values in red and blue, respectively, with and without
certi¯cation values (the marked and unmarked lines, respectively) as a function of changes in face value of
new debt (Panel A), ¯rm's asset volatility (Panel B), and value enhancing or certi¯cation bene¯ts (Panel C).
All other variables are set to average values, i.e. V 0
t = 100, T ¡ t = 2:5 years, L0 = 40, L1 = 40, ¾V = 25%,
¯ = 5%.40 Banks and Bonds: The Impact of Bank Loan Announcements on Bond and Equity Prices












































Figure 2.4: Economic Signi¯cance of Equity (red) and Bond (blue) Price Reac-
tions to Bank Loan Announcements
The ¯gure presents the partial economic e®ects of estimates from Table ??. The red line is the stock market
reaction (vertical axis), while the blue line is the bond price reaction (vertical axis) as a function of ¯rm's
risk (horizontal axis). The dotted lines plot the e®ects for ¯rms size set to sample minimum, the dashed
lines - for sample averages, and the continuous lines - for sample maxima values of ¯rm size.Chapter 3
The Impact of Bank Loan
Announcements on Firm's Stock
Prices: Does Bank Origin Matter?
Co-authored with Steven Ongena (CentER, Tilburg University)
Abstract Banks play a special role as providers of informative signals about the quality
and value of their borrowers. Such signals, however, have a quality of their own as the
banks' selection and monitoring abilities di®er. Using an event study methodology, we study
the importance of the geographical origin and organization of the banks for the investors'
assessments of ¯rm's credit quality and economic worth during loan announcements. Our
sample comprises 986 U.S. ¯rms over a period of 1980-2003. We ¯nd that investors react
positively to relationships with foreign or local banks, but not with banks that are located
outside ¯rm's headquarter state but in the same country. Investor's reaction is, in fact, the
largest when the lender's headquarter is abroad. Our evidence suggest that investors value
relationships with more competitive and skilled banks rather than banks that have easier
access to ¯rm's private information.
3.1 Introduction
A previous literature has emphasized the special role of banks as providing certi¯cation of
their borrowers' quality (James, 1987). Equity investors for example may perceive the credit
quality and value of a ¯rm to improve when it obtains a renewal of a bank loan (Lummer and
McConnell, 1989). However, the certi¯cation itself can be of a varying quality, depending on
the bank's assessment ability and reputation (Billet, Flannery and Gar¯nkel, 1995). In this
paper we investigate if the origin of the bank may a®ect the equity investors' reactions to the
bank loan announcements. That equity investors may react di®erently to the announcement
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of bank loans granted by local or foreign banks has not been investigated before as far as we
know.
This apparent lack of evidence is somewhat surprising, as a fast developing literature has
recently raised serious concerns about the willingness and ability of foreign banks to lend to
domestic ¯rms. Foreign banks may cherry-pick clients and be more reluctant than domestic
¯nancial intermediaries to lend to opaque borrowers for example (Dell'Ariccia and Marquez,
2004). Hence, many ¯rms may be permanently excluded from foreign banks' ¯nancing (Mian,
2006). Credit to the private sector may consequently be lower in countries with widespread
foreign bank presence (Detragiache, Tressel, and Gupta, 2008).
But as argued by Giannetti and Ongena (2008) this may be too pessimistic a view of
the existing literature. All ¯rms possibly indirectly bene¯t from the entry of foreign banks.
Foreign banks may select borrowers more judiciously and their presence may discourage local
banks from earning rents from creditworthy ¯rms to subsidize locally connected borrowers
for example. However, directly comparing borrower selection by local and foreign banks may
be di±cult because the true borrower quality may remain unobservable.
We therefore, and in contrast to the previously cited research, focus on publicly traded
US ¯rms so we can easily observe informative ¯rm equity values over time. Because publicly
traded US ¯rms face fewer information asymmetries, they are less reliant on local bank
¯nancing than small businesses in emerging markets and have access to a wider menu of
¯nancing alternatives, including foreign bank loans. If markets are e±cient, then abnormal
returns provide direct signals about whether borrowing from foreign banks helps or hurts
shareholders of the borrowing ¯rms more or less than borrowing from local banks.
If foreign banks only lend to very transparent ¯rms, the observed abnormal re-turns
following a foreign bank loan announcement should be close to zero, as investors already
know the quality of the ¯rm. If, however, foreign banks select their borrowers better than
local banks, the abnormal returns following the loan announcements should be larger than
those observed for local bank loans. If, on the other hand, local banks are more informed
than foreign banks because of their geographical proximity for example the re-verse should
hold.
We rely on a sample of 985 bank loan announcements that were published be-tween
1980 and 2003 and collected by Fields, Fraser, Berry, and Byers (2006). We augment their
announcements with the origin of the bank gleaned from the BankScope and Bank Regulatory
databases. On the basis of ¯rm and bank headquarters location, we distinguish between loans
from in-state, neighbor-state, non-neighbor state, and foreign banks.3.2. Literature Review 43
We ¯nd that when ¯rms announce a loan from a foreign bank, the two-day cumulative
abnormal return on the ¯rm stock is on average 91*** basis points (bps). In contrast, in-state
loan announcements yield only 44 bps in excess returns, neighbor-state loans -20 bps and
non-neighbor state loans 32* bps.1 This di®erence according to bank origin becomes even
larger when we control for ¯rm and loan characteristics and macro conditions. On the other
hand, the di®erence seemingly decreases over time towards the end of the sample. Overall
our results indicate that investors assess foreign banks to be more selective in ¯nancing ¯rms
than the domestic banks, but that this di®erence between banks dissipates over time.
The rest of the paper is organized as follows. In section 3.2, we discuss the relevant
literature. Section 3.3 presents the methodology, while Section 3.4 describes the sample
selection and the variables employed in our empirical analysis. In section 3.5 we analyze
the cumulative abnormal returns on ¯rms stock during bank loan announcements, ¯rst, in
a univariate setting, and then in a multivariate setting, while in Section 3.6 we discuss a
number of robustness tests. Section 3.7 concludes.
3.2 Literature Review
3.2.1 Bank Loan Announcements
Equity market reactions to bank loan announcements have been studied extensively. Mo-
tivated by conjectures regarding the uniqueness of bank loans (Fama, 1985) and following
work by (Mikkelson and Partch, 1986), James (1987) studies the average stock price reaction
of ¯rms that publicly announce a bank loan agreement or renewal. James ¯nds that bank
loan announcements are associated with positive and statistically signi¯cant stock price re-
actions that equal 193*** bps in a two-day window, while announcements of privately placed
and public issues of debt experience zero or negative stock price reactions. This result holds
independently of the type of loan, the default risk and size of the borrower. The results in
the seminal paper by James (1987) are key in our current thinking of the role banks play in
credit markets.
Results in James (1987) spawned numerous other event studies (for a review see Degryse
and Ongena, 2008). Lummer and McConnell (1992) for example ¯nd positive equity price
reactions to loan renewals only, while Slovin, Johnson, and Glascock (1992) show that equity
prices react signi¯cantly to both loan initiations and renewals, but only for small ¯rms. More
recently, Fields, Fraser, Berry and Byers (2006) ¯nd that equity price reactions to bank loan
announcements have considerably decreased over time, possible due to increased competition
1As in the tables, we star the coe±cients to indicate their signi¯cance levels: *** signi¯cant at 1%, **
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and the changing nature of the banking sector. The impact, however, is still considerable
for small, poor performing ¯rms. In line with the latter ¯ndings, Ongena, Roscovan, and
Werker (2008) ¯nd a similar, smaller reaction to equity prices to bank loan announcements
and additional, are the ¯rst to document that bond prices reactions are comparable in size.
The authors show theoretically and empirically that contrary to bond prices, stock price
reactions are independent of the borrowers' credit quality, while bond price reactions for
riskier and smaller ¯rms are more likely to be negative.2
Most studies explain the magnitude of the loan announcement returns in cross-sectional
regressions featuring various ¯rm and loan characteristics. Bank speci¯c characteristics,
however, have remained somewhat overlooked with the exception of James (1987) and Preece
and Mullineaux (1994) who include bank type (bank versus nonbank) and Billet, Flannery
and Gar¯nkel (1995) who investigate the importance of bank credit rating for their estimated
excess returns. They ¯nd that announcements of banks loans granted by lenders with higher
credit ratings are associated with larger abnormal returns on the borrowing ¯rm shares.
Di®erent from these studies we focus on the impact of bank origin
3.2.2 Foreign Bank Presence
Why would bank origin matter for the assessment by equity investors of bank loan announce-
ments? Local banks may have an informational and organizational advantage in screening
and monitoring local borrowers. Information may deteriorate in quality across distance for
example and loan o±cers working for a bank that is anchored locally may have stronger
incentives for due diligence (similar to Berger and Udell, 2002 and Stein, 2002). Foreign out-
side banks as a result either cherry-pick clients and only engage the most transparent ones
or break even on a pool containing many low-quality ¯rms (Rajan, 1992 and von Thadden,
2004). Mian (2006) for example shows that foreign banks that have their headquarters far-
ther away from local branches focus less on informationally di±cult but economically sound
borrowers. In this case equity investors will react positively to the announcement of a bank
loan granted by a local bank (unless the local bank manages to extract all informational
rents) but not react to announcements of foreign bank loans.
Alternatively, foreign banks may be better and more selective in ¯nancing local ¯rms
and less subject to social and political pressure to cross-subsidize low quality ¯rms. Foreign
banks may have a better lending technology, organization or other competitive advantage
in screening or monitoring that allowed it to penetrate the local market. If this type of
organizational or informational advantage is widely known to investors, announcements of
loans to ¯rms made by foreign banks may be followed by positive ¯rm stock price reactions.
2Hence they provide an explanation for the results by Best and Zhang (1993) who relate ¯rm's announce-
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To the best of our knowledge, the previous literature has ignored the market valuation
of local versus foreign bank borrowing. However di®erences in lending technologies and spe-
cialization of local and foreign banks have been studied extensively especially for developing
countries. Stiglitz (1993), Levine (1996), Claessens, Demirguc-Kunt, and Huizinga (2001),
Gelos and Roldos (2004), Micco, Panizza, and Yanez (2007), and Martinez, Soledad, and
Mody (2004) study the e®ect of foreign bank entrance on domestic developing markets.
They ¯nd signi¯cant improvements in the local ¯nancial system overall. Competition in the
local banking markets intensi¯es, and the pro¯tability of the local banks decreases. Interest-
ingly, Levy-Yeyati and Micco (2003) ¯nd that in Latin-America competition actually softens
following foreign bank entry, while Giannetti and Ongena (2008) ¯nd that foreign bank pres-
ence in Eastern European countries bene-¯ts all ¯rms, with more pronounced e®ects for the
largest ¯rms and those less likely to be involved in relationship lending.
The operating e±ciency of banks has been analyzed in cross-country studies such as those
by Mian (2007) and Micco, Panizza, and Yanez (2004). These authors ¯nd that foreign banks
have lower operation costs and higher pro¯tability than domestic banks, while state owned
banks are less e±cient in terms of costs and pro¯tability when com-pared to either foreign or
domestic banks. According to Degryse, Havrylchyk, and Jurzyk (2008), foreign banks charge,
on average, lower rates to transparent, larger borrowers who appear to be predominant in
their portfolios. Clarke, Cull, Martinez-Peria, and Sanchez (2008) show that only foreign
banks with signi¯cant local presence in Latin America focus on small business lending.
Most recently, Detragiache, Tressel, and Gupta (2008) build on an adverse selection model
to study the e®ects of foreign bank entry in developing markets. In their mod-el, foreign
banks have a cost advantage over domestic banks in lending to larger, more transparent
borrowers and a disadvantage in lending to smaller, more opaque ¯rms. Their model leads
to multiple equilibria which suggest that, although possible, it is not necessary the case that
foreign bank entry leads to improved total lending, cost e±ciency, and aggregate welfare.
Interestingly, it is the more transparent ¯rms who will always bene¯t from foreign bank
presence, while the more opaque ¯rms will either lose or remain indi®erent, depending on
the resulting equilibrium under speci¯c parameter values. Hence whether ¯rms bene¯t and
how equity investors react di®erently to announcements of local and foreign bank loans is
ultimately an empirical question.
3.3 Methodology
We run variations of market model regressions, where in the simplest case we regress measures
of the realized stock returns for event ¯rm i at date t, Rit, on a measure of the realized daily
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model with a set of (2¿ + 1) daily dummy variables, Dikt, with k = ¡¿;¡¿ + 1;:::;¿ ¡ 1;¿.
The augmented dummies take the value of one for the event days (inside the event window)
and zero otherwise. The simplest speci¯cation we estimate takes the following form:
Rit = ®i + ¯iRMt +
¿ X
k=¡¿
°ikDikt + "it; 8 i;t: (3.1)
We assume that the error terms are independent and have a mean zero. The estimated
coe±cients °ik measure the daily abnormal returns inside the event window. Contrary to
the traditional two step approach for estimating abnormal returns, the one step approach
we undertake has the advantage that the estimated abnormal returns and corresponding t-
statistics are correctly estimated using ordinary least square methods (Kara¯ath, 1988). We
also estimate variations of (3.1) by estimating alternative market model speci¯cations. The
latter results are discussed in Section 6 where we focus on the robust-ness of our estimates.
To get cumulative abnormal returns, CARi¿ , we sum the estimated daily abnormal
returns over various windows. These can be then tested for signi¯cance using Wald or
Patell-Z tests. Finally, we relate the calculated cumulative abnormal returns to various ¯rm
and bank speci¯c as well as other characteristics in a univariate and multivariate setting.
Generally speaking, we estimate:
CARi¿ = ai + BiXi + ²i; (3.2)
where Xi is a matrix of ¯rm and bank speci¯c as well as other characteristics, among which
our primary focus is on bank origin and organization variables, while CARi¿ is the event
window over which the abnormal returns have been aggregated. Since some ¯rms have been
granted multiple loans over the sample period, we are forced to drop the classical assumption
of independence of error terms for di®erent observations. For robustness, we assume that the
errors are independent across ¯rms but allow for correlation within ¯rms. This assumption
leads to traditional cluster regression estimates.
3.4 Data and Sample Characteristics
3.4.1 Bank Loan Announcements
We obtain our loan announcements from Fields et al. (2006) who manually collected the
largest bank loan announcement sample we are aware of. They searched all press releases
in the Lexis/Nexis database from the period 1980-2003. For a detailed description of this
dataset and a discussion of the sample selection issues we refer the reader to Fields et al.
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The main advantage of relying on this sample is that the authors have comprehensively
collected the name of the banks that participated in the loan deal, among other variables.
In the original sample that contains 1,111 loan announcements, 113 bank names and 34 ¯rm
identi¯ers are missing. We revisit the respective press releases in the Lex-is/Nexis database
and are able to identify another 27 banks and 31 ¯rms. We drop the observations with
unidenti¯able banks or ¯rms and match the remaining, on bank names, with BankScope
and Bank Regulatory, two datasets that are available in WRDS. The ¯nal match comprises
952 observations (matched with BankScope) and 978 observations (matched with Bank Reg-
ulatory). We will use the latter sample in robustness.
The possibility to match our dataset with BankScope and Bank Regulatory data-bases
is essential for our study. Both datasets allow us to identify the origin of the lending bank.
This di®erentiation is possible since both databases provide us with the lo-cation of bank's
headquarter (Bank Regulatory) and the respective bank's subsidiary (Bank Regulatory). As
we are able to extract the ¯rms' headquarters location from COMPUSTAT, also available
via WRDS, we can measure ¯rm-bank proximity.
Given that we have access to two di®erent bank datasets in this study, we are more
con¯dent about our results as we are able to carefully test for robustness of our conclusions.
However, the drawback is that in the Bank Regulatory set we are missing out a lot of
bank speci¯c observations, while the BankScope data set starts only 1986. Both restrict
our samples considerably. Table 3.1 present the variables used in our study along with a
de¯nition and detailed description.
Insert Table 3.1 here.
We now turn to a detailed description and motivation for each of these variables.
3.4.2 Firm Characteristics
Panel A in Table 3.1 presents ¯rm speci¯c variables employed in our study. The dependent
variable is the cumulative abnormal return on the ¯rm's stock at various event windows
around a bank loan announcement. We consider various event windows and denote the cu-
mulative abnormal returns for each of them by CAR01, CAR10, CAR11, CAR22, CAR33,
and CAR55, for windows (¡1;0), (0;+1), (¡1;+1), (¡2;+2), (¡3;+3), and (¡5;+5), re-
spectively. We note that our cumulative abnormal returns are somehow lower than those
presented in earlier bank loan announcement studies, but are in line with the recent ¯ndings
of Fields, Fraser, Berry, and Byers (2006) and Ongena, Roscovan, and Werker (2008).
On the right hand side, we include typical measures of ¯rm size, LNASSETS or LN-
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informational asymmetries regarding ¯rm's performance. Panel A in Table 3.1 present the
log transformations of these values. When adjusted for in°ation (in 1992 dollars), we ¯nd
that borrowers' total assets had an average of 1,195 million dollars and a market value of
equity of 818 million dollars, though these results are a®ected by a number of large outliers.
The corresponding median values are 197 million dollars and 126 million dollars, respectively.
The change in total assets in the year prior to the announcement has been 0.5 million dollars
on average with a median of 0.1 million dollars.
Best and Zhang (1993) suggest that borrower risk plays an important role for the bank
loan announcement reactions. Ongena, Roscovan, and Werker (2008) develop a theoretical
model and relate ¯rm risk to both bond and stock price reactions around the bank loan
announcements. To control for the credit quality of the borrowers in our sample, we include
the standard deviation of ¯rm's stock returns in the year prior to the loan agreement as
an independent variable. Our sample comprises relatively risky borrowers as the standard
deviation on their stock returns is quite high with an average value of 3.62% and a median of
3.32% in the year prior to the loan announcement. Despite this risk (or because of it), Panel
A in Table 3.1 shows that on average the ¯rms have been quite pro¯table with a median
ratio of operation income to assets of 11.76% and an average of 10.61% . Firm's Tobin's
Q values have a median of 1.30 and an average of 1.64. Despite their riskiness, our ¯rms
appear to be relatively mildly leveraged, with median debt ratios of 22% and average value
of 23%.
As James and Smith (2000) point out that loan agreements are particularly important
for borrowers with an undervalued stock, we also include the cumulative abnormal return on
¯rm's stock during the last year prior to the announcement. Our equally weighted market-
adjusted return in the year prior to the loan announcement is -1.05% on average and has a
median value of -0.65%, which is consistent with the James and Smith's (2000) conjecture.
3.4.3 Bank Characteristics
To control for origin and organizational di®erences in lenders' characteristics, we employ
four mutually exclusive dummy variables INSTATE, NEIGHBOR, NONNEIGHBOR, and
FOREIGN. These dummies are de¯ned to be equal to one if the borrower's and lender's
headquarter are in the same state, in a neighbor (i.e., bordering ) state, in a non-neighbor
state but in the same country , or in di®erent countries, respectively, and zero otherwise.
The descriptive statistics presented in Panel B of Table 3.1 are those of the data from the
BankScope database.
Our sample shows that 12.9% of the loan agreements have been conducted be-tween
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have been conducted between borrowers and lenders with headquarters in a neighbor state,
a majority of 53.0% were conducted between lenders and borrowers with headquarters that
are not in the same state but in the same country, while 26.1% of the deals are with foreign
banks.
3.4.4 Loan Characteristics
Among the loan speci¯c characteristics we employ and list in Panel C of Table 3.1, is the
variable LNAMOUNT, that is de¯ned as the natural logarithm of the loan amount in dollars.
Loan size provides a measure of the importance of the deal for both the lender and borrower
and on the impact the announcement might have on the market valuation. While on average,
borrowers have been granted loans of 135 million dollars, the median value of loan size is
30 millions dollars. These amounts are considerable and can reach on average 10% of ¯rm's
asset values.
Lummer and McConnell (1989) classify bank loans into new loans and renewals. Our
right hand side dummy variable, RENEW, captures such di®erences in the loan deals. Out of
986 loan deals in our dataset, 52% (513) are renewals and 47% (473) are new loans. Lummer
and McConnell (1989) report similar descriptive of about 49% of their sample being loan
renewals.
Preece and Mullineaux (1996) ¯nd signi¯cant di®erences in syndicated and non-syndicated
bank loan announcement returns with the syndicated loan announcement returns being con-
siderably smaller and rather insigni¯cant. To control for such di®erences we include a dummy
variable, SYNDICATED, which equals one if the loan deal has multiple lenders and equals
zero otherwise. Out of 986 loan deals in our sample 65% (639) are syndicated where Preece
and Mullineax (1996) report that 72% of their sample are syndicated loans.
3.4.5 Other Control Variables
As in James and Smith (2000), abnormal returns to bank loan announcement appear to
di®er with the size of relative credit spreads. To control for such di®erences we employ a
variable SPREAD de¯ned as the di®erences between the AAA and BBB credit spreads in
the loan announcement month. Our results show that on average the spread between AAA
and BBB bonds is 1.01% and a median value of 0.88%.
3.5 Empirical Results
We estimate market model regressions as shown in equation (3.1) to compute abnormal
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¯rst start by describing the behavior of abnormal returns around announcement dates in a
univariate setting and then link the cumulative abnormal returns for various event windows
to bank, ¯rm and loan characteristics and macro conditions in a multivariate regression
analysis.
3.5.1 Univariate Results
The results of our event study for the entire sample, and for in-state, neighbor state, non-
neighbor state , and foreign loans separately are presented in Table 3.2. For each of these
groups, we present both, the results from the equally-weighted as well as the Fama-French
factors regressions.
Insert Table 3.2 here.
Looking at the ¯rst two columns we observe that the market reactions for the whole
sample of announcements are generally limited to the announcement day and are, on aver-
age, as large as 0.49% for the equally weighted regressions and 0.52% for the Fama-French
regressions, both economically and statistically signi¯cant at 1% con¯dence levels using
the Wilcoxon rank test. These magnitudes of loan announcement returns are considerably
smaller than those reported in James (1987) but are very much in line with those reported
in Preece and Mullineaux (1996), James and Smith (2000), Fields et al. (2006), and Ongena
et al. (2008).
Columns 3 to 10 of Table 3.2 break the sample into in-state, neighbor state, non-neighbor
state, and foreign bank loans. These results are already more insightful as they show signif-
icant di®erences between the average loan announcement returns across the four groups. In
particular, the largest day-0 average abnormal returns are for the in-state loans. These are
economically as large as 1.05% or 1.11 for the equally-weighted and Fama-French regressions,
but their statistical signi¯cance is somehow smaller at 5% con¯dence.
The second group with largest average loan announcement returns is the foreign bank
loans group, presented in Column 9 and 10 of Table 3.2. These are economically smaller
than those for the in-state loans at .68% and .73% for the equally weighted and Fama-French
regressions respectively, but have greater statistical signi¯cance at 1% con¯dence levels.
Columns 5 to 8 of Table 3.2 present the day-0 average loan announcement abnormal
returns for the neighbor and non-neighbor state loans. While for the ¯rst of the two groups
the average day-0 abnormal returns are both economically and statistically insigni¯cant, for
the latter, the abnormal returns are economically much smaller at .36% for the equally-
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These preliminary results already point out that there are signi¯cant di®erences in market
valuations of bank-¯rm relationships when bank origin and organization characteristics vary.
To provide further evidence that this is the case, we present in Table 3.3 the cumulative
abnormal returns for various event windows, for both equally-weighted and Fama-French
regressions.
Insert Table 3.3 here.
The results in Table 3.3 provide more insights on the behavior of market reactions to bank
loan announcements across di®erent bank origin and organizational structures. In particular,
we observe that on average the cumulative abnormal reactions for event windows (-1, 0), (0,
+1), (-1, +1), (-2, +2), (-3, +3), and (-5, +5) are around .5% statistically and economically
signi¯cant predominantly at 1% con¯dence levels. Again these results are in line with recent
studies that have tested for various aspects of bank loan announcement returns.
When the sample is split into the four groups depending on the location of ¯rm and
bank headquarters, we observe, in columns 3 and 4 of Table 3.3, that the in-state loan
announcement returns are again the largest, but they do not appear to be signi¯cant for
any but the (-1, 0) event window and only at 10% con¯dence levels. The neighbor state
cumulative loan announcement returns presented in columns seem to be negative and in-
signi¯cant for all event windows.
Contrary to these results, columns 5 and 6 of Table 3.3, show that the non-neighbor
state loans have let to positive cumulative abnormal returns that vary from .30% to .45%
depending on the event windows considered. The results for this particular group are very
close to the results for the entire sample.
Most importantly, the cumulative abnormal returns on foreign bank loan announcements
appear to be most signi¯cant and largest among the four groups considered. In particular, the
results vary from 0.86% to 1.72% for various event windows and are statistically signi¯cant
predominantly at 1% or 5% con¯dence levels.
So far, our univariate results convincingly show that the market reactions to bank loan
announcements vary with bank origin, and are predominantly positive when lenders are from
abroad. Recent research by Field et al (2006) shows that loan announcement re-turns have
decreased considerably over time. In order to provide some perspective on this time pattern,
we provide the cumulative abnormal returns for di®erent time periods in Table 3.4. Since the
announcements in our sample, as collected by Fields et al (2006), come from news wires we
focus in what follows on the (0, +1) event window, but the results are robust to alternative
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Insert Table 3.4 here.
Panel A of Table 3.4 presents average cumulative abnormal returns for the entire sample
as well as for di®erent time periods grouped by decades (1980-1989, 1990-1999, and 2000-
2003) and for in-state loans, neighbor-state loans, non-neighbor state loans, and foreign loans
during these type periods. The average pattern in the cumulative abnormal returns suggests
a signi¯cant decline for the neighbor state loans, non-neighbor state loans, and the foreign
loans but not for the in-state loans over the 24 year period. In particular, the abnormal
returns for all loans are positive and statistically signi¯cant only for the ¯rst sub-period.
During this signi¯cantly positive abnormal returns are observed only in the foreign bank
loan announcement. Non-neighbor state also illicit positive cumulative abnormal returns
but these are much smaller and statistically signi¯cant only at 10%.
Contrary to above, in-state loans have increased over the 24-year period from be-ing
negative and insigni¯cant in the ¯rst period and to almost 0% in the second period, and to
about 3% in the last 4 years of our sample period. The results for the last sub-period are
statistically signi¯cant at 5% con¯dence levels. These results show, in fact, that there is no
clear time pattern in the size of the loan announcement return during our sample period
among the four groups, but rather, market reactions have shifted gradually from valuing
foreign bank-¯rm relationships during the ¯rst sub-period to valuing local, in-state bank-
¯rm relationships in the last sub-period. These results are, in fact, not surprising when put
in perspective with those of Petersen and Rajan (2002) who show that the distance between
¯rms and banks has considerably increased over time.
To provide some further evidence on the time pattern in the bank loan announcement
returns across the four groups considered in this study, we present in Tabel 4, the cumulative
abnormal returns for the (0, +1) event window on a 5-year interval (Panel B) and yearly
(Panel C) basis.
The results for the 5-year sub-periods show that there is no consistent pattern behavior in
the market reactions to bank loan announcements over the 24-year period considered in our
sample. However, it is interesting to note that in-state and foreign bank loan announcements
have been consistently opposite in sign in all but the sub-period 4 (1994-1999). For neighbor
and non-neighbor state loans the results are inconclusive as in most the time periods we ¯nd
no signi¯cant cumulative abnormal returns.
The cumulative abnormal returns presented on a yearly basis in Panel C of Table 3.4,
show, consistently with above, that there has been a shifting patter in the market reactions to
in-state and foreign bank loans. In particular during the earlier years, the market reactions
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years, however, the market reactions to foreign loans have become negative, while positive
for the in-state loans. These results however, should be interpreted with caution given the
high volatility in the computed cumulative abnormal returns over time together with limited
signi¯cance levels due to a small number of observations within each of the considered groups.
These results may be sample speci¯c, however, as Fields et al (2006) the characteristics of
our sample are very much consistent with those of James (1987) and Lummer and McConnell
(1989) and hence are more likely to be generally valid.
So far our results show that although overall the size of loan announcement re-turns
appear to have decreased over time, it has not necessarily happened within the considered
groups. In particular, our results show that while foreign loan announcements have decreased
over time, market reactions to in-state loans appear to have increased in the latter years.
These results suggest that changes in the banking and market competition have not com-
pletely eroded the informational advantage that banks have, as Field et al (2006) suggest,
but rather have shifted the informational advantage from some type of banks to another.
The univariate results, however, might not necessarily re°ect the changes in market prefer-
ences over bank loan relationships, but rather changes in lender characteristics or sample
composition. To overcome such issues we explore our data in a multivariate framework in
the following subsection.
3.5.2 Multivariate Results
Tables 3.5-3.7 present our multivariate results where we regress the cumulative abnormal
returns on ¯rm's stock for various event windows on a number of variables suggested by
prior research that might explain the market reaction to bank loan announcements. Our
primary interests are in the bank origin dummies, but we also control for various proxies for
¯rm size, change in the value of ¯rm's assets, pre-announcement ¯rm performance, ¯rm's
risk and capital structure, as well as some loan and macroeconomic characteristics. We turn
now to the discussion of our results.
Insert Table 3.5 here.
Table 3.5 presents the results of our multivariate models where the dependent variable
is the 2-day cumulative abnormal return for day (-1, 0). Model 1-8 provide important
insights on how di®erent origin and organizational structures of lenders a®ect the cumulative
abnormal returns on borrowers' stocks. Given our univariate results, where we have shown
that the announcement returns are the lowest when the lender and the borrower are in
neighbor-states, we take this group as our reference and include only the dummies for the
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The estimates of the coe±cients of the INSTATE, NONNEIGHBOR and FOR-EIGN
dummy variables are positive and statistically signi¯cant in all speci¯cations at 10% con¯-
dence or less, except for Model 4. Model 4, in fact, is troublesome due to multicollinearity
issues between LNASSETS and LNAMOUNT of 72%, between STDRET and LNAMOUNT
of -42%, and between SYNDICATE and LNAMOUNT of 52%. The insigni¯cance of es-
timates is not due to limited number of observations in the variable LNAMOUNT, as we
obtain signi¯cant estimates when we regress the same speci¯cation without LNAMOUNT
on the smaller sample where we observe LNAMOUNT. Except for model for, our estimates
of INSTATE, NONNEIGHBOR, and FOREIGN seem to be robust among all models con-
sidered.
The e®ects of bank origin and organizational controls seem to be economically signi¯cant.
First, we observe that across all models in Table 3.5 the magnitude of the coe±cients next to
INSTATE and FOREIGN are the largest amongst the bank dummies while the NONNEIGH-
BOR coe±cient seem to be the lowest. These results are consistent with our conclusions in
the univariate analysis and show that when lender's head-quarter is located either abroad
or in the same state as borrower's headquarter, the cumulative abnormal return on ¯rm's
stock will go up by 150 bps as compared to the abnormal return on a ¯rm which has been
granted a loan from a bank with its headquarter in a neighbor state. If the location of bank's
headquarter is in a non-neighbor state, the loan announcement return will increase by 100
bps as compared to our reference group. These results imply that the average cumulative
abnormal returns are larger by 20-25% when the lending bank's headquarter is not in a
neighbor state.
In Models 2-8 we employ two measures for ¯rm size: LNASSETS and LNMVE. In line
with Slovin, Johnson, and Glascock (1992), we ¯nd that the cumulative abnormal returns on
borrower's stock decrease with size. This e®ect is statistically signi¯cant at 10% con¯dence
level when we include LNASSETS as a control variable, and at 1% con-¯dence levels when
our control for ¯rm size is LNMVE. These results are economically signi¯cant as they suggest
that the e®ect of an average size ¯rm will decrease the cumu-lative abnormal return by 5-10
bps.
In models 3, 4, 7, and 8, we control for ¯rm's credit quality by including on the right
hand side of the regression the standard deviation on ¯rm's stock in the year prior to the an-
nouncement. In line with Ongena, Roscovan, and Werker (2008) we ¯nd that the cumulative
abnormal return on ¯rm's stock increases in ¯rm's risk. This e®ect is statistically signi¯cant
at 1% in Model 3, but its signi¯cance decreases to 10% as we extend our model with addi-
tional controls. The economic impact of ¯rm's risk is nonnegligible, as for an average ¯rm,
the cumulative abnormal return on ¯rm's stock increases by 10 bps, similar in magnitude to
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In Models 5-8 we extend our speci¯cations by controlling for alternative risk and per-
formance measures as well as loan and macroeconomic characteristics. Although, in many
cases the signs are in line with theoretical predictions, the remaining results have little, if
any, economic or statistical signi¯cant. This, however, changes impressively as we switch to
an alternative speci¯cation where we regress the cumulative abnormal return on ¯rm's stock
for days (0, +1) on similar controls. The results are presented in Table 3.6.
Insert Table 3.6 here.
In Table 3.6 we observe that while the economic and statistical signi¯cance of the IN-
STATE and NONNEIGBOR dummies has decreased considerably, the signi¯cance of the
FOREIGN dummies has remained the same. Additionally, we observe an increase in signi¯-
cance for alternative risk and performance characteristics of the borrowers. In particular, in
Models 5, 7, and 8 of Table 3.6 the return on ¯rm's assets appear to negatively impact the
size of the loan announcement returns. This e®ect is signi¯cant at 1% in all speci¯cations
considered. Its economic signi¯cance, however, is rather low of about -3 bps for an average
¯rm.
Recent theories suggest that foreign and domestic banks specialize in serving di®erent
types of borrowers depending on the existing informational asymmetries. To control for such
di®erences in technology, we include an interaction term in Models 7 and 8 in Table 3.6 and
¯nd a statistically and economically signi¯cant negative impact. Speci¯cally, the cumulative
abnormal return on ¯rm's stock increases, ceteris paribus, by 10 to 15 bps when it is granted
by a foreign bank. However, when the ¯rm' size increases and there are less informational
asymmetries involved this bene¯t is much smaller and decreases slightly.
3.6 Robustness
We employ two types of robustness tests. First, we alter the event windows over which we
compute abnormal returns, and, second, we perform similar regressions on an alternative
sample, collected from the Bank Regulatory database. The results for alternative event
windows are presented in Table 3.7, while the results for the alternative sample are not
reported.
Insert Table 3.7 here.
The results in Table 3.7, where the dependent variable is the cumulative abnormal return
on ¯rm's stock for days (-1, +1), are virtually unchanged. The estimates next to the foreign
dummy are both statistically and economically signi¯cant and very similar to our previous
results. When we increase the event windows, however, we observe little signi¯cance, if any,56 The Impact of Bank Loan Announcements on Firm's Stock Prices: Does Bank Origin Matter?
for the FOREIGN dummies and only in a limited number of speci¯cations. We argue that
as we increase the event windows are facing contamination e®ects that might decrease the
economic and statistical importance of our results.
When we employ the alternative dataset, we obtain virtually the same results. The
only di®erence however is that Bank Regulatory does not report the location of bank's
headquarters, but rather the location of bank subsidiaries in US. Qualitatively, however, our
results are very much similar, in the sense that only the closest and the farthest away banks
lead to signi¯cantly positive abnormal returns during loan announcements. These results
are available upon request.
3.7 Conclusions and Implications
We document substantial di®erences in the cumulative abnormal returns on ¯rm's stock
during bank loan announcements when lender's origin varies. Over our sample period, ¯rms
have experienced quite heterogeneous reactions to bank loan announcements from very neg-
ative to highly positive and signi¯cant. When we group, however, the cumulative abnormal
returns by bank origin and organization dummies, constructed using the BankScope dataset,
we ¯nd that the abnormal returns have been consistently positive when foreign bank-¯rm
relationships and in some cases to closes local ¯rm-bank relationships. We show that these
¯ndings are robust to alternative speci¯cations, various event windows considered, and alter-
native de¯nitions of bank origin and organization. Overall, our results suggest that markets
value most relationships with high quality, competitive, foreign borrowers that seem to per-
form better in selecting and monitoring their clients, rather than local lenders who have
easier access to ¯rm's private information.3.8. References 57
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Bond Market Turnover and Credit
Spread Changes
Abstract Recent research on default risk has shown that most of the variation in credit
spreads is driven by a common yet unidenti¯able factor. I ¯nd that bond turnover explains
up to 11% of this variation. Using the implications of an intertemporal capital asset pricing
model, I construct a bond hedging portfolio from TRACE transactions data and relate its
return to changes in credit spreads. In theory, this portfolio captures the dynamic risk of
the economy and, hence, hedges the risk of changes in market conditions. My ¯ndings are
as follows. First, credit spreads relate asymmetrically to the return on the bond hedging
portfolio. When market conditions are risky, the return on the bond hedging portfolio is
positive and credit spreads increase signi¯cantly. During unchanged or less risky market
conditions, the return on the bond hedging portfolio is small or negative, and credit spreads
are less sensitive. Second, on average, credit spreads do not relate to a similar hedging
portfolio constructed from equity volume data. The return on the stock hedging portfolio,
however, captures some variation in credit spreads for riskier bond classes. Third, in contrast
to the results for equity markets, where stock returns and volume are weakly related, this
paper ¯nds a strong link between volume and credit spreads in corporate bond markets.
4.1 Introduction
A vast literature exists that analyzes the time variation in credit spreads, de¯ned as the
the di®erence between the yield on a corporate bond and the yield on a Treasury bond
with similar maturity. Seminal structural models introduced by Black and Scholes (1973)
and Merton (1974) point to the default risk and the loss in case of default as being the
main determinants of this time variation. The proxies that are derived from these models,
however, have little bite empirically. In fact, recent empirical studies show that most of the
time variation in credit spreads is driven by a common yet unidenti¯able factor related to
7374 Bond Market Turnover and Credit Spread Changes
market supply and demand shocks (Collin-Dufresne, Goldstein, and Martin, 2001).
To understand the pricing implications of changes in investors demand and ¯rms supply,
a fully-speci¯ed dynamic equilibrium model is required. In this paper, I build on such an
equilibrium model proposed by Lo and Wang (2006) and focus speci¯cally on the demand
side. Demand shocks re°ect to turnover, which implies that if demand shocks drive credit
spreads, turnover contains important information about the time variation in credit spreads.
This relationship arises endogenously in the intertemporal equilibrium model analyzed in
this paper. Similar to Merton's ICAPM (Merton, 1973), the assets are exposed to two
types of risk: the contemporaneous market risk and the dynamic risk of changes in market
conditions. To hedge these risks, investors trade in two distinct portfolios. Such trading
behavior implies that in equilibrium assets are exposed to two factors: the returns on both
the market and the hedging portfolios. Moreover, the model implies that among the set of
all portfolios, the return on the bond hedging portfolio is the best predictor of bond market
returns. I ¯nd strong empirical support for these implications.
Recent empirical studies have been quite successful in explaining a signi¯cant part of
variation in credit spreads. Campbell and Taksler (2003) use ¯rm-speci¯c equity volatility to
explain credit spread levels and ¯nd considerable increase in the explanatory power. Cremers,
Driessen, and Maenhout (2007) ¯nd that option-implied volatility adds information that is
not contained in equity volatility and is important for credit spreads. Avramov, Jostova, and
Philipov (2006) use ¯nancial variables, while Ericsson, Jacobs, and Oviedo (2005) rely on
default swaps data to ¯nd even greater increases in coe±cients of determination. Although
these ¯ndings underscore the importance of structural model determinants, the authors
focus mainly on ¯rm-speci¯c variables and have abstracted from the presence of a common,
market wide factor. This paper contributes to the literature by identifying an aggregate
determinant of credit spreads from bond volume data. Using the recently available TRACE
dataset covering almost 14,592 bonds and spanning more than ¯ve years, I identify a proxy
for the unobserved factor from bond volume data and test its performance, along with other
determinants, in explaining the time variation of credit spreads. I ¯nd empirically that
the return on the bond hedging portfolio has strong explanatory power for credit spread
changes. The return on the bond hedging portfolio alone explains from 8% to 11% of the
time variation in credit spreads on speculative and investment bond classes, respectively.
This is the ¯rst paper to identify a single factor to explain such a large part of the variation
in credit spreads.
The bond hedging portfolio can be considered related to bond market measures of liq-
uidity, which has received considerable attention in the last decade. For example, Longsta®,
Mithal, and Neis (2005) draw on liquidity as being the primary determinant of the un-
explained variation in credit spreads and the main reason for the failure of the standard4.1. Introduction 75
models. Chen, Lesmond, and Wei (2007), Mahanti, Nashikkar, Subrahmanyam, Chacko and
Mallik (2007), and Mahanti, Nashkikkar, and Subrahmanyam (2007) study bond speci¯c
liquidity, and all ¯nd strong relationships between their liquidity proxies and credit spreads.
However, according to Collin-Dufresne, Goldstein, and Martin (2001) the primary determi-
nant of credit spreads is not bond speci¯c. Du±e and Singleton (1997), Collin-Dufresne,
Goldstein and Martin (2001), and de Jong and Driessen (2007) use aggregate bond market
liquidity measures and ¯nd economically strong positive risk premia associated to liquidity
risk. In line with previous ¯ndings, I ¯nd that liquidity in bond markets, as measured by
bond turnover, contains valuable information about credit spreads.
Recent studies have also proposed a multi-factor structure for credit spreads. For ex-
ample, Elton, Gruber, Agrawal, and Mann (2001) and Campbell, Chen, and Zhang (2004)
argue that credit spreads are exposed to additional risk factors such as book-to market,
momentum, and other stock market aggregates. de Jong and Driessen (2007) also consider
stock market liquidity and ¯nd that bond returns load on this factor. Motivated by these
¯ndings, I also control for equity market determinants, including a stock turnover hedging
portfolio constructed from stock volume data. I ¯nd that credit spreads have a rather low
exposure to this stock hedging portfolio. Although speculative grade bonds have some expo-
sure to the stock hedging portfolio, investment grade bonds and the stock hedging portfolio
do not seem to be related. If stocks are hedges against cash °ow news, and bonds are hedges
against default risk, then trading in stocks and bonds will be related whenever cash °ow
news will trigger default. Alternatively, a weak relationship between stock and bond market
trading might arise as a consequence of the decentralized investment management practice
in the investment industry, where di®erent managers with di®erent preferences are employed
to execute investment strategies in separate asset classes.1 Moreover, it is a stylized fact that
trading in the stock market by institutions is done mostly through derivatives and futures,
while this is not the case for corporate bond markets. These facts may generate a discon-
tinuity between trading in plain stocks and corporate bonds simply since by analyzing the
stock or bond market, one selects implicitly on investor type. My results are consistent with
this story.
My main empirical ¯ndings can be summarized as follows. First, the return on the
bond turnover hedging portfolio appears to be an important determinant of credit spreads.
For one standard deviation change in the monthly return on the hedging portfolio, credit
spreads react by 0.05%. This e®ect is somewhat smaller but still comparable in magnitude
to the e®ect of previously identi¯ed determinants of credit spreads. Second, the relationship
1van Binsbergen, Brandt, and Koijen (2007) study the decentralized investment management problem in
detail and construct optimal unconditional performance benchmarks to align incentives within the investment
¯rm.76 Bond Market Turnover and Credit Spread Changes
between credit spread changes and the return on the hedging portfolio is asymmetric. In
particular, when the return on the hedging portfolio is positive, credit spread changes are
large and positive, implying a greater sensitivity of credit spreads when market conditions
change signi¯cantly or become riskier. In contrast, when the return on the bond hedging
portfolio is small or negative, credit spread changes are tiny, implying a rather stable time
series behavior during unchanged or less risky market conditions. Third, both the bond
and the stock turnover hedging portfolios have some explanatory power but for di®erent
types of bonds. While the bond hedging portfolio performs well for all classes of bonds
and particularly well for investment grade bonds, the stock hedging portfolio performs best
for speculative bond classes. These results support the intuition that low yields behave
more like treasuries, while high yields are more exposed to stock returns. Finally, principal
component analysis shows that the return on the bond hedging portfolio captures a large
variation in credit spreads and is possibly correlated with the common determinant of credit
spread changes. Furthermore, the two hedging portfolios along with the main structural
determinants of default explain most of the variation in credit spread changes.
Given the impressive performance of the bond hedging portfolio in explaining the time
variation in credit spreads, I look closer into its composition to better understand the types
of risk it hedges. My estimates show that the hedging portfolio contains short positions in
liquid bonds and long positions in bonds with illiquid bonds where liquidity is measured
by bond turnover betas, as I explain in Section 2. This suggests that bond liquidity is an
important determinant of the composition of the bond hedging portfolio. Consequently,
if liquidity is time varying, as in Chordia, Roll, and Subrahmanyam (2000) and in Pastor
and Stambaugh (2003), then the bond hedging portfolio can be viewed as a hedge against
such dynamic risks. Contrary to previous studies that have studied liquidity risk in more
empirically motivated frameworks, the approach in this paper is based on an intertemporal
capital asset pricing framework, and thus is motivated theoretically.
The remainder of this paper is organized as follows. Section 4.2 presents the model and
the methodological approach to construct the hedging portfolio and lays down the main
empirical tests taken in this study. Section 4.3 describes my sample in detail and presents
descriptive statistics. In Section 4.4, I present my results. I start by estimating the turnover
betas and identify the composition of the stock and bond hedging portfolios. Next, I test
the performance of these turnover hedging portfolios in explaining the time variation in
credit spreads. The section ends with some robustness tests that draw on omitted variable
issues and on principal component analysis of errors. In Section 4.5, I take a closer look
at the composition of the hedging portfolio, while Section 4.6 concludes. The model, its
implications, and the empirical results are presented in the appendix.4.2. Methodology 77
4.2 Methodology
In this section I present a parsimonious model that links asset prices and turnover through a
hedging portfolio constructed identi¯able from volume data. Next, I the turn to the empirical
methodology undertaken in the paper. Here, I start with the main steps used to identify
the stock and bond hedging portfolios from volume data. Finally, I lay down the empirical
tests used to study the relationship between the return on the hedging portfolio and credit
spreads.
4.2.1 The Model
This section describes a parsimonious asset pricing model developed by Lo and Wang (2006)
for analyzing the relationship between asset returns and volume. The economy is de¯ned on
discrete dates, t, and is populated by I investors, each indexed by i.
Let Dt = (D1t;:::;DJt) denote the vector of dividends and let the number of outstanding
assets be normalized to one. A portfolio of assets can be expressed as St = (S1;:::;SJ),
where Sj is the number of asset-j shares in the portfolio. The risk free bond pays a constant
positive rate of interest, equal to r.








where ¸'s are nonnegative constants, and X, Y , and Z are one-dimensional state variables.










t = 0; 8t = 0;1;:::;












For a detailed discussion of the underlying assumptions of the model and proofs of impli-
cations, I refer to Lo and Wang (2006), while in what follows I de¯ne the equilibrium, and
lay down the main results of the model.
De¯nition An equilibrium is given by a price process Pt and investor's asset holdings Si
t,
for all i and for all t such that78 Bond Market Turnover and Credit Spread Changes
(a) Si


















0[Dt+1 + Pt+1 ¡ (1 + r)Pt];






where SM = ¶ is the market portfolio.
Proposition 4.1. The economy has a unique linear equilibrium with




t = (1=I ¡ ¸YY
i








where ¶ is a vector of ones of dimension (1 £ J),





§QX = §DX ¡ ¾
2
Xb;
a = (1=r)[(1=I)§QQSM + ¸Z§QX];and
b = ¸X[(1 + r) + (¸Z§XDSM)]
¡1§DDSM:
Proof. See Lo and Wang (2006).
From (4.2) above, it is clear that investors holdings have the two fund separation property.
In particular, investors trade in the market portfolio, used to hedging against market risk,
and in a hedging portfolio, used for hedging the changing market conditions. When trading
in the hedging portfolio is small relative to trading in the market portfolio the following
proposition holds true.
Proposition 4.2. The two fund separation in investors holdings lead to a two-factor struc-
ture in stock turnover, i.e.
¿t ¼ SMFMt + SHFHt;











Proof. See Lo and Wang (2006).
Proposition 4.3. The return on the hedging portfolio, SH, provides the best forecast of
future returns of the market portfolio.
Proof. See Lo and Wang (2006).
Proposition 4.4. The expected asset return is determined by its exposure to the risks and






















Proof. See Lo and Wang (2006).
4.2.2 Identi¯cation of the hedging portfolios
The intertemporal capital asset pricing model discussed above is in the spirit of Merton's
ICAPM (Merton, 1974). As already discussed, each of the multiple assets in the economy are
exposed to two types of risk: one is contemporaneous in nature and relates to the aggregate
market risk, while the other is dynamic in nature and re°ects changes in market conditions
or investment opportunities, as in Merton (1973). Since there are two types of risk in the
economy, in equilibrium the expected return on each asset is determined by a linear two-
factor structure, i.e., the exposures to each risk and the associated risk premia. The two
factors are the market risk and the dynamic risk of changes in market conditions.
To hedge against each of the risks they face, investors trade in two distinct portfolios:
the market portfolio that hedges the market risk and the hedging portfolio that hedges the
risk of changes in market conditions. Since investors trade in two portfolios only, the trading
volume generated in the model exhibits also a two-factor structure, where each of the factors
arise from trading in the corresponding portfolios.
The last implication of the model is insensitive to the de¯nition of trading volume. In
particular, each asset's turnover, de¯ned as the number of assets traded over the number of
assets outstanding,2 also follows a two factor structure. I test the validity of this implication
for bond markets. To distinguish between stocks (S) and bonds (B) I denote the asset class











jt; 8j = (1;:::;Jk) and k = (S;B); (4.3)
2The turnover measure proposed in Lo and Wang (2000) is identical if corresponding dollar values (instead
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where F k
Mt and F k
Ht are factors that account for market risks and changing market conditions,
respectively, while µk
Hj is the corresponding loading of asset j's turnover on the second factor,
F k
Ht. Interestingly, F k
Mt is an equally weighted market portfolio. Since the loadings on the
¯rst factor are the same across all assets, I normalize them to 1. F k
Ht, on the other hand,
is a hedging portfolio and its composition is determined by each asset's turnover loadings
to the hedging factor, given by µk
Hj. As such, µk
Hj uniquely identi¯es the composition of the
hedging portfolio for given k. I assume that ²k
jt has zero-expectation and is uncorrelated
across assets.
The two-factor structure in (4.3) is at best an approximation for the true underlying
structure of turnover. Recent empirical studies by Cremers and Mei (2007) show, based
on principal component analysis, that stock turnover exhibits a 5-factor structure. Their
methodology, however, does not identify the factors; neither does it provide any theoretical
justi¯cation that would help identifying the turnover factors. Thus, I rely on a theoretical
two-factor structure as motivated by an intertemporal capital asset pricing model proposed
by Lo and Wang (2006). As I show later, the two-factor structure assumed here has inter-
esting implications for the time series behavior of the cross-section of credit spreads. The
independence of the errors in (4.3) is clearly restrictive. In particular, given the results of
Cremers and Mei (2007), the existence of other risk factors for turnover in addition to F k
Mt
and F k
Ht invalidates the assumption of cross-sectional independence of errors. The validity
of this approximation is an empirical issue and Table 4.3 along with the analysis in Section
4.4 shows that (4.3) is a parsimonious speci¯cation.
I use both equally- and value- weighed turnover indexes to identify the unobservable
















jt: It follows that the two indexes


































kt and ²V W
kt are the
corresponding error terms. Given the independence assumption in (4.3), the latter error
terms become negligible for a large number of assets.3 For this reason, I ignore the error
terms in (4.4) and (4.5) in the remainder of the analysis.
Equations (4.4) and (4.5) simply state that the equally- and value-weighted turnover
indexes are also functions of the two factors. Together with (4.3) they imply that turnover
3Alternatively, if factor loadings on possible other factors are on average zero, the error terms in (4.4)
and (4.5) will also vanish.4.2. Methodology 81
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kj = 1; 8j = (1;:::;Jk) and k = (S;B): (4.8)
Since I am interested in the shares of asset j in the hedging portfolio µk
Hj for a given

























kj = 1: (4.11)
From (4.7) and (4.9) we can use the estimate ^ ¯EW
kj to identify the share of asset j in the
hedging portfolio. In particular,
^ µ
k






k ) + n
V W
k : (4.12)
The remaining parameters, nEW
k and nV W
k , fully identify the hedging portfolio weights.
However, given that the two factors in (4.3) are not observed, the hedging portfolio weights
are identi¯ed up to a scaling constant and a rotation. When both, F k
Ht and µk
Hj are rescaled
accordingly, the equation in (4.3) is not a®ected. For this reason, I normalize nV W
k = 1 for all
k, and set (nEW
k ¡nV W
k ) = Ák; where the parameter Ák is calibrated to the data as explained
below.
Proposition 4.3 in the appendix shows that among all portfolios, the return on the hedging
portfolio is the best predictor of market returns. That is, out of all portfolios, regressing
market returns on the the return of the hedging portfolio will yield the highest R2. I de¯ne
the dollar return and the rate of return on the hedging portfolio as follows. Let Nk
jt¡1 be the
notional amount of bond j at time t¡1 and Rk
jt be the excess return on asset j. The dollar
























jt; (4.13)82 Bond Market Turnover and Credit Spread Changes
where the last equality follows from the normalization in (4.12) above. Similarly, the rate of


























Having de¯ned the dollar return and the rate of return on the hedging portfolio in equa-
tions (4.13) and (4.14) above, I can use the implications of Proposition 4.3 to calibrate the














t+1; for k = (S;B): (4.15)
The calibrated parameter Ák identi¯es up to a scaling constant the composition of the
hedging portfolio. The interpretation of Ák is tedious and is more an empirical question.
For now, I only note that given the normalization above, a Ák = 0 implies that the hedging
portfolio is an equally weighted portfolio of all bonds on the market, irrespective of their
turnover betas. For nonzero Ák, however, the composition of the hedging portfolio is driven
by individual equally weighted turnover betas. I discuss the composition of the hedging
portfolio in greater detail in Section 4.5.
Having constructed the dollar return and the rate of return on the stock and bond
hedging portfolios I explore the relationship between the return on this portfolio and the
time variation in credit spreads.
4.2.3 The hedging portfolio return as a determinant for credit
spread changes
To study the relationship between the return on the hedging portfolio and credit spread
changes, I ¯rst note that, according to Proposition 4.4 in the appendix, asset j's risk is
represented by its risk with respect to the market portfolio and its risk with respect to the
hedging portfolio. Since credit spreads are a measure of ¯rm risk or its default probability









Ht + ²jt; (4.16)
where RB
Mt is a proxy for the contemporaneous market risk and RB
Ht is the return on the
hedging portfolio - a proxy for the dynamic risk of changing market conditions. Proposition
4.5 also states that the error terms in (4.16) are zero on average.4.3. Data 83
In a structural credit risk model, credit spreads are uniquely de¯ned by a ¯rm value
process and the corresponding risk free rate. Consequently, changes in credit spreads are
driven by changes in the corresponding variables. To proxy for the contemporaneous market
risk, I control in (4.16) with changes in a number of variables as suggested by the typical
structural framework of credit risk, i.e. changes in short rate, ¯rm value, volatility, etc. I
discuss each speci¯cation in detail in Sections 4.4.2 - 4.4.4.
I turn now to the description of my sample.
4.3 Data
My primary data source for bond speci¯c information is the Trade Reporting and Compliance
Engine (TRACE) database from the National Association of Securities Dealers (NASD)
freely available at Wharton Research Data Services (WRDS). The TRACE dataset spans ¯ve
years, from July 2002 to June 2007. I obtain issue- and issuer- speci¯c information from the
Fixed Investment Securities Database (FISD) and follow over time the change in the amount
outstanding for each bond. This allows me to compute the desired turnover measure for each
bond, calculated as the ratio between the par value of trade over the par value of the amount
outstanding for each bond. I eliminate all cancelations and trade reversals from my data and
focus only on noncallable, nonputtable bonds that have more than three years to maturity.
I disregard short maturity bonds to avoid bond trades at maturity. I calculate bond yields
and reject those observations for which the rejected measures and the new measures di®er
substantially.
Since bond transaction data are available at di®erent frequencies, I aggregate all obser-
vations for each month. In particular, I calculate volume-weighted averages of bond prices
and yields. To obtain monthly turnover measures I sum the calculated individual turnover
by each month. To determine the credit spread CSjt for bond j at month t, I use benchmark
Treasury rates from the Federal Reserve Bank of Saint Louis for maturities of 3, 5, 7, 10,
and 30 years and estimate the entire Treasury yield curve by linear interpolation schemes. I
de¯ne credit spreads as the di®erence between the yield of bond j at time t and the associ-
ated yield of the Treasury curve at the same maturity. Clearly, calculating spreads by using
linearly interpolated Treasury yields is restrictive. However, my results are not sensitive to
this assumption because the yield curve has been almost °at during the period considered
in this study. The data on swap and BBB index yields are from Datastream.
In addition, I match the ¯rms in the CRSP monthly database and the ¯rms in the
COMPUSTAT quarterly database by CUSIP, by TICKER, and by name with the bonds
available in the TRACE database. This allows using ¯rm-speci¯c information, such as84 Bond Market Turnover and Credit Spread Changes
leverage and the return on each ¯rm's stock, in the cross-sectional regressions. I de¯ne
leverage as the ratio of the book value of debt over the sum of market value of equity
plus book value of debt. Since COMPUSTAT has quarterly debt level data, I use linear
interpolation to estimate monthly debt ratios. I use equity returns to proxy for changes in
each ¯rm's health. Previous studies have also used leverage to proxy for ¯rm condition. My
results do not change with these two proxies for ¯rm health. Detailed descriptive statistics
for the main variables in my analysis are presented in Table 4.1.
Table 4.1 about here.
The ¯nal sample consists of 14,592 bonds issued by 2,993 ¯rms and traded at least 20
times during July, 2002 - June, 2007. The average issuer in the sample has four bonds out-
standing, while the median ¯rm has two bonds in circulation. The bond amount outstanding
varies from 118,000 US$ to 6.5bil US$. The bond maturity ranges from three years (due to
¯ltering) to 100 years (the Disney bonds). The average maturity for the bonds in my sample
is 13 years and the standard deviation is approximately 9.5 years.4 The bond risks vary from
highly rated bonds to high yields with spreads of almost 8%.
Table 4.1 also shows that there is considerable variation in bond trading activity. The
turnover of bonds in my sample varies from 0.01% per month to 30% per month. The
equally- and value-weighted bond turnover indexes range somewhere between 3 and 13%,
with averages of 3.9% and 5.3%, respectively. As reported in Edwards et al. (2007), over
70% of transactions are made by institutions. Their estimates show that the yearly mean
bond turnover is about 80%, while the median bond turnover is about 120%, which is slightly
higher then my estimates due to di®erent ¯ltering.
As can be seen in Table 4.1, the stock turnover indexes are more than 10-fold smaller.
The equally- and value-weighted stock turnover indexes range between 0.3% to 2.8%, with
average values of 1.5% and 1.2%, respectively.
Table 4.1 also shows that there is signi¯cant variation in the corporate bond credit spreads
and credit spread changes. These vary from 0.001% (low yields) to almost 8% (high yields)
in levels and from -1.2% to 1.5% in changes. On average, credit spreads do not change from
one month to the next and their changes are close to zero with a standard deviation of 0.33%.
In Table 4.2, I present the correlation matrix between the main variables employed in my
regressions. Interestingly, the levels of credit spreads are uncorrelated to most of the macro
and ¯rm speci¯c variables, except for turnover indexes. Moreover, credit spread changes
4For a detailed description of the TRACE dataset see Edwards, Harris, and Piwowar (2007).4.4. Empirical Results 85
are strongly correlated to the return on the bond hedging portfolio as discussed later in
Section 4.4. This suggests that the relationship between credit spreads (prices) and turnover
(quantities) is strong in my sample and is a ¯rst sign that the two are subject to the same
set of shocks. Although Tables 4.1 and 4.2 already have presented some results on the
estimated hedging portfolios using bond and stock turnover data, I turn to their description
and analysis in the next section after I explain their empirical identi¯cation in greater detail.
Table 4.2 about here.
4.4 Empirical Results
In this section, I start by estimating the stock and bond turnover hedging portfolios and
then turn, in Section 4.4.2, to the cross-sectional regressions of credit spread changes on a
series of ¯rm-speci¯c and macroeconomic characteristics, amongst which a key variable is the
return on the bond and stock hedging portfolio. I analyze in greater detail the relationship
between the return on the stock and bond turnover hedging portfolio and credit spread
changes, and show that the return on the bond hedging portfolio explains a large share of
the variation in credit spreads. In the last subsection, I extend my speci¯cation to a larger
set of macroeconomic characteristics to avoid any potential omitted variable problems and
analyze the behavior of the error terms in my regression using principal component analysis.
4.4.1 Bond turnover hedging portfolio
In this section I discuss the construction of the stock and bond hedging portfolios. I ¯rst con-
struct two aggregate turnover measures { the equally- and value-weighted turnover indexes
for bond markets and for stock markets separately.
For each individual stock and bond, I estimate equation (4.9) with (constrained regres-
sion) and without the individual constraint in (4.10) (unconstrained regression) while ignor-
ing the global constraint in (4.11). I ignore the global constraint in (4.11) since I analyze a
large number of assets and its inclusion should not impact my analysis considerably. For the
bond market, the period considered is July 2002 to June 2007, while for the stock market,
the data is available only until December 2006. Table 4.3 in the appendix reports sum-
mary statistics for the estimates of (4.9), ignoring the constraints in (4.10) and (4.11). The
estimates of (4.9) subject to the constraint in (4.10) are similar.
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For a more in-depth analysis of the performance of these regressions, I ¯rst sort the
estimated equally-weighted turnover betas ^ ¯EW
j by deciles, and report the means and the
standard deviation of the estimated coe±cients as well as their t-statistics and R2s for each
analysis group. The table shows that the estimated coe±cients are signi¯cant in most of
the cases. The R2s of the reported regressions are impressively high, for both stock and
bond market regressions. The average R2s for the bond markets is somewhat larger then
for the stock markets, where the ¯rst is at about 65% while the second is at around 60%.
The impressive goodness of ¯t and signi¯cance of estimates suggests that (4.9) is a plausible
approximation. Although the results in Table 4.3 come from estimating equation (4.9) while
ignoring the constraint in (4.10), note that in many cases the constraint seems to be in line
with the data. In particular, the estimated turnover betas add up to one or close to one even
in the upper and lower quintile. For this reason, I perform the rest of my analysis with the
unconstrained estimates of turnover betas.
As described in Section 4.2.1, the estimated betas de¯ne the hedging portfolio of interest
up to a parameter Ák with k = (S;B) for stock and bond market respectively. Proposition
4.3 states that one of the time series properties of the hedging portfolio is that, amongst
all portfolios, the return on the turnover hedging portfolio is the best predictor of market
returns. That is, in a regression of market returns on lagged returns of the hedging portfolio,
the coe±cient of determination should be largest when compared to the performance of any
other portfolio. Consequently, I calibrate the stock and bond hedging portfolios to the data
such that the coe±cient of determination of regression (4.15) is maximized, for stock and
bond market regressions separately. I perform these regressions for both the equally- and
value-weighted (bond and stock) market indexes and for the dollar and real return on the
hedging portfolio. The results are summarized in Table 4.4.
Table 4.4 about here.
Interestingly, the R2s from all regressions in Table 4.4 are very high for a one-factor spec-
i¯cation. For bond markets, R2s vary from 12% to 14.2% when the independent variable
is the rate of return on the bond hedging portfolio, and from 13% to 21% when the inde-
pendent variable is the dollar return on the hedging portfolio. For stock market regressions,
the results are just as impressive. In particular, R2s vary between 14% and 17% when the
independent variable is the rate of return on the stock hedging portfolio, and from 5% to
10% when the independent variable is the dollar return on the hedging portfolio.5
5These results are not surprising. Previous literature has already established a strong link between liquid-
ity variables and returns. For example, Chordia, Roll, and Subrahmanyam (2002) show that order imbalances
and liquidity shocks capture the demand for liquidity, which the supplier of liquidity accommodates; Hen-4.4. Empirical Results 87
The R2s of the regressions in Table 4.4 vary with the parameter Á and are at their
maximum for the values of Á presented in the table. The calibrated values are consistent for
the rate of return regressions and for the dollar return regressions. In particular, for the rate
of return regressions the values of Á are negative, while for the dollar return regression the
values of Á are positive. This consistency holds for both stock and bond market regressions.
The interpretation of the calibrated parameter is not straightforward. When Á is equal
to zero, each asset has an equally-weighted share in the hedging portfolio, and hence, the
hedging portfolio is just the equally-weighted market portfolio. To get a better sense of
the interpretation of Á, I regress the return on the hedging portfolio for Á = 0 (i.e., the
equally-weighted portfolio) on a BBB bond index yield in excess of the treasury yield, and
compare the beta estimates to a similar regression, but with Á set to the values calibrated
from the data presented in Table 4.4. Although not reported here, the market portfolio
(Á = 0) has an estimated beta of 0.87, while the hedging portfolio (Á = ¡4:67) has a beta
of 0.23. In summary, a Á = ¡5 decreases the beta of the portfolio by approximately 0.5.
As I discuss later, the parameter Á also de¯nes the portfolio strategy. Interestingly, the
correlation between the credit spreads changes and the return on the bond hedging portfolio
is -0.08.
I discuss these insights in greater detail when I turn to the analysis of the composition
of the hedging portfolio in a subsequent section.
4.4.2 Structural determinants of credit spread changes
In order to study the behavior of credit spread changes over time and the relationship
between credit spreads and the return on the bond hedging portfolio, I ¯rst look at a simple
speci¯cation where the independent variables are motivated by a standard structural model
of credit risk, as in the empirical analysis by Collin-Dufresne, Goldstein, and Martin (2001).
I extend the generalized speci¯cation discussed in Section 4.2.2 to the following regression
equation:






+ ¯4j¢slopet + ¯5j¢V IXt + ¯6jS&Pt + ²jt; (4.17)
for each bond j with at least 20 quotes in the sample from July 2002 to June 2007. In
equation (4.17), I control for ¯rm j's health with RETjt, de¯ned as the monthly return on
the ¯rm's equity, downloaded from CRSP. Previous studies have also considered leverage as
dershott and Seasholes (2007) uses inventory data to predict price changes; Campbell, Grossman, and Wang
(1993) show that trading volume relates to past returns; Pastor and Stambaugh show that liquidity is priced
in equity markets; while de Jong and Driessen (2007) show that liquidity is priced in bond markets.88 Bond Market Turnover and Credit Spread Changes
a proxy for ¯rm's health. Since leverage is reported quarterly and is generally acknowledged
a noisy measure, I focus on the speci¯cation with return as a main proxy. The results with
leverage as a proxy for ¯rm's health are qualitatively similar.
In addition to ¯rm-speci¯c characteristics, I control for a range of macroeconomic deter-
minants of default. In particular, I control in (4.17) for general macroeconomic conditions
with the change in the short rate (¢r10
t { the change in the yield on a 10-year Treasury),
which predicts credit spreads negatively. This is the case since larger interest rates increase
the risk neutral drift of the ¯rm value process and consequently decrease the probability of
default. To control for convexity e®ects, I include a squared term, (¢r10
t )2, in speci¯cation
(4.17).
The traditional structural model speci¯es the spot rate as the only interest rate factor
that a®ects credit spreads. However, Du±e (1996) suggests that the short rate itself may
have a multifactor structure. Du±e ¯nds that the slope of the yield curve is an important
predictor of short rates. To capture such e®ects I include the change in the slope of the
yield curve ¢slopet, de¯ned as the change in the di®erence between a long yield (10-year)
and a short yield (2-year) on a Treasury bond, i.e., ¢(r10
t ¡r2
t). The slope of the yield curve
predicts credit spreads negatively, but the literature has found di±culties in extracting this
e®ect from the data, mainly due to multicollinearity or omitted variable problems. I show
that when we control in the regression for the return on the bond hedging portfolio, the
estimated coe±cients of slope and convexity are in line with theory.
The structural model also predicts that credit spreads should increase with option volatil-
ity, as increasing volatility raises the probability of default. To control for such volatility
e®ects, I use the change in the volatility index, ¢V IXt. V IXt is a weighted average of
eight implied volatilities of near-the-money options on the S&P100 index, provided by the
Chicago Board Options Exchange. Collin-Dufresne, Goldstein, and Martin (2001) show that
using macroeconomic volatility measures does not lead to qualitatively di®erent estimates
from regressions with ¯rm-speci¯c volatility.
To capture any changes in the business climate, I include the return on the S&P500
index S&Pt. The relationship between this proxy for business conditions and credit spreads
is negative. The estimates of (4.17) by risk and maturity groups are presented in Table 4.5.
Table 4.5 about here.
Panels B and C in Table 4.5 present the ¯ndings for short-maturity and long-maturity
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to maturity, while in the long maturity sample I disregard all bonds with less than 12 years
to maturity. The estimates in Table 4.5 are generally in line with those by Collin-Dufresne,
Goldstein, and Martin (2001). The R2s of my regressions, however, are somewhat larger.
While previous literature has found R2s of about 20% in speci¯cations similar to (4.17), my
results yield R2s of about 30-35%. These ¯ndings are not surprising since neither the sample
bonds nor the sample periods coincide.
The qualitative estimates in Table 4.5, however, are very much in line with previous
¯ndings in the literature. I ¯nd that, consistent with theory, a ¯rm's equity return predicts
returns positively for most groups in my multivariate analysis, except for the riskier groups.
Similar to previous ¯ndings by Longsta® and Schwartz (1995) and Collin-Dufresne, Gold-
stein, and Martin (2001), I ¯nd that the risk-free rate lowers the credit spread for all bonds.
Convexity and slope are not very signi¯cant either economically or statistically, while the
volatility index and the return on S&P500 are both signi¯cant and with predicted signs.
Overall, the results in this subsection show that macroeconomic determinants explain an
important part of the variation in credit spreads. Although somewhat larger than what was
previously found in the literature, as I show later on, there is still an important unexplained
variation in credit spreads driven by one factor. If the unidenti¯ed factor is bond market
speci¯c the inclusion of any factor that correlates with the common, yet unknown, factor of
credit spreads, will considerably increase the R2 of the regression and a®ect the structure
of the error terms. Towards this goal, I turn now to analyze the relationship between the
return of the hedging portfolio and the time variation in credit spreads.
4.4.3 Credit spread changes and turnover hedging portfolio
In this subsection, I re-run equation (4.17), but with an additional determinant derived from
bond volume data: the return on the bond hedging portfolio. In particular, I estimate






+ ¯4j¢slopet + ¯5j¢V IXt + ¯6jS&Pt + ¯7jR
B
Ht + ²jt; (4.18)
where RB
Ht is the return on the bond hedging portfolio estimated in Section 4.4.1. The errors
are assumed to be mean zero. Intuitively, the hedging portfolio predicts credit spreads
positively, since the return on the hedging portfolio is positive in risky times when credit
spreads are also larger. Table 4.6 presents the estimated coe±cients grouped by risk and
maturity characteristics.
Table 4.6 about here.90 Bond Market Turnover and Credit Spread Changes
Table 4.6 has a number of interesting insights. First, the R2s of the regressions have
considerably increased, up to almost 50% for some of the analysis groups. In fact, for
many of the analysis groups the R2 has almost doubled. This suggests that the return on
the hedging portfolio captures an important part in the time variation of credit spreads.
Second, the coe±cient on the return on the bond hedging portfolio is positive, as predicted,
and statistically and economically signi¯cant for all of the analysis groups. Interestingly,
the coe±cient has an increasing patter with risk and maturity groups, implying that riskier
bonds have a greater loading on the hedging factor. One reason for such a dramatic increase
in R2s might be the fact that the return on the bond hedging portfolio correlates strongly
with the common factor in credit spreads. Moreover, if this is indeed the case, my results
suggest that the unidenti¯ed factor is speci¯c to bond markets.
Note that the coe±cients on convexity and slope become signi¯cant; for slope, the sign is
as predicted, while for convexity, the sign varies with analysis groups and is most signi¯cant
for riskier bonds. The correlation between convexity and hedging portfolio return is about
30%, and one might suspect mild multicollinearity issues. I argue that it is most likely that
the change in sign and the increase in signi¯cance is mostly due to omitted variable bias
in regression (4.17). Otherwise, the increase in R2s would not be that large. To see this,
I project convexity on the return on the hedging portfolio and include the errors of this
regression along the return on the hedging portfolio in equation (4.18) and obtain similar
results, i.e., a negative coe±cient on convexity.
The relationship between credit spreads and the return on the bond hedging portfolio
might be nonlinear, since we compare yields and returns, where one is a nonlinear function
of the other. To investigate this possibility further, I consider a univariate regression of
credit spread changes on the return of the hedging portfolio and ¯nd strong statistical and
economic signi¯cance throughout. In particular, I estimate




Ht(1 ¡ dt) + ²jt; (4.19)
where dt = 1 if RB
Ht > 0, and 0 otherwise. The errors are assumed to be mean zero. The
estimates are presented in Table 4.7.
Table 4.7 about here
A closer look at the estimates presented in Table 4.7 reveals some interesting insights.
First, the R2s of the regressions are impressively high for a one-factor speci¯cation. The
R2s obtained in Table 4.7 vary from 6% to 12% depending on the analysis group considered.
Previous literature has found R2s of about 3% in similar one-factor regressions, but with4.4. Empirical Results 91
di®erent determinants. Clearly, these results show that the return on the hedging portfolio
captures a large part of the variations in credit spreads.
The estimates in Table 4.7 also show that the relationship between credit spreads and the
return on the bond hedging portfolio is asymmetric, con¯rming the possibility of a non-linear
relationship. More speci¯cally, positive returns on the hedging portfolio dramatically impact
credit spreads, whereas negative returns have a rather negligible e®ect, both economically
and statistically. This asymmetry is in line with the theoretical predictions by Chen (2007).
The estimates in Table 4.7 are economically important. For one standard deviation
change in the monthly return on the bond hedging portfolio, credit spreads react by 0.05%.
Interestingly, the strength of the relationship between credit spreads and the return on the
hedging portfolio decreases with risk. In most of the cases, the R2s of the regressions are
smaller when we move from lower risk groups to higher (Panel A, Table 4.7), and when we
move from low maturity groups to longer maturity groups (Panels B and C, Table 4.7). The
t-statistics have a similar pattern, i.e. they are larger for lower-risk groups and smaller for
higher-risk groups.
As the hedging portfolio has positive returns in bad, riskier times when market conditions
change substantially, I conclude that credit spreads are more sensitive during periods of high
uncertainty, given my results in Table 4.7. In contrast, when the return on the hedging
portfolio is negative, the market conditions must be rather stable and credit spreads should
be less sensitive.
de Jong and Driessen (2007) ¯nd that bond returns have some exposure to stock market
liquidity. To test their hypothesis on my turnover measures, I perform a similar regression
as in (4.19) but with the return on the stock hedging portfolio as an independent variable.
Speci¯cally, I estimate




Ht(1 ¡ dt) + ²jt; (4.20)
where dt = 1 if RS
Ht > 0, and 0 otherwise. The errors are assumed to be mean zero. The
estimates are presented in Table 4.8.
Table 4.8 about here.
In contrast to the performance of the bond hedging portfolio, the stock hedging portfolio
explains a rather small part of the variation in credit spread changes for all analysis groups.
The R2s for all risk and maturity groups range between 0% and 2%. The estimated coe±-
cients are both economically and statistically insigni¯cant. Interestingly, the estimates for92 Bond Market Turnover and Credit Spread Changes
the riskier groups have greater signi¯cance and usually larger R2s. These results show that
although the return on the stock hedging portfolio contains some information for the riskier
bond classes, there is little information on average that would capture a signi¯cant part of
the time variation in credit spreads. Although, previous literature has found that bonds have
some exposure to stock markets, the results in this section show that equity volume data
does not contain information relevant for credit spreads. This can be the case when trading
in the stock market is virtually unrelated to trading in the bond markets. For example,
if trading in equity and bond markets have di®erent underlying motives, i.e., stock market
trading hedges cash °ow news while bond market trading hedges mainly default risk news,
then trading in equity and bond markets will be weakly related. The two will be related only
when cash °ow news will trigger default, which is usually the case with riskier bond classes.
My results, in fact, con¯rm this story, since riskier bond classes have statistically signi¯cant
loadings on the stock hedging portfolio.
Overall, the return on the bond hedging portfolio explains a signi¯cant part of the vari-
ations in credit spread changes, and together with the variables suggested by theory cap-
ture about 50% of this variation as measured by the R2s of the regressions. This evidence
strongly suggests that the common determinant of credit spread changes is bond-market-
speci¯c. However, since most of the variation in credit spreads is driven by one common
factor about which I have little information, the results above still might su®er from omitted
variable problems. To address this issue, I analyze in the next section the e®ect of a larger
number of systematic factors on the credit spread changes.
4.4.4 Robustness
I investigate the robustness of my results by including a number of systematic factors that
might have an important impact on credit spread changes. This approach does not neces-
sarily resolve the omitted variable problem. My purpose here is to show that the results are
virtually unchanged even after controlling for a number of additional macroeconomic factors,
also that are speci¯c to other markets. I extend (4.18) as follows:





2 + ¯4j¢slopet + ¯5j¢V IXt + ¯6jS&Pt + ¯7jR
B
Ht
+ ¯8jSWAPt + ¯9jSMBt + ¯10jHMLt + ¯11jr
10
t¡1 + ¯12jV IXt¡1 + ¯13jS&Pt¡1
+ ¯14jSpreadt¡1 + ²jt; (4.21)
where the errors are assumed again to be mean zero. To control for liquidity, I include the
di®erence between the yield on the 10-year swap index and the yield on the 10-year Treasury.
This liquidity measure is characteristic for the swap market, but is assumed to be positively
correlated with liquidity in the bond markets. Indeed, if liquidity in the swap market goes4.4. Empirical Results 93
down, the liquidity in the corporate bond market will go down as well. As such, the impact
on credit spreads is expected to be positive.
To control for other stock market characteristics, I include the return on the small-minus-
big and high-minus-low factors as proposed by Fama and French (1996), available from CRSP.
These equity return systematic factors are expected to have the same negative e®ect as the
return on the S&P index. I also include the lagged S&P return in the regressions following
Kwan (1996), who has found that lagged values of equity returns have an important e®ect
on credit spreads.
To control for mean reverting behavior in some of the variables considered in my analysis,
I include lagged values for the short rate, the volatility index, and the default premium
Spreadt¡1, de¯ned as the di®erence between a BBB index from Datastream and the 10-year
Treasury yield. The latter controls for the state of the corporate bond market. Estimates of
(4.21) are presented in Table 4.9.
Table 4.9 about here.
The results in Table 4.9 show a considerable increase in R2s as high as 75% for some
short maturity groups (not reported), and as high as 70% for all maturity analysis groups.
It can be noted that the R2s of the regression decrease with bond risk, but even for riskier
bond groups the coe±cient of determination is impressively high.
As predicted, the factor loading on the swap spread, SWAPt, is positive and statistically
signi¯cant. The economic signi¯cance, however, is rather low. Interestingly, most of the
estimates are very stable across the analysis groups. The nonlinear terms included in the
regression are positive and statistically signi¯cant; however, the cubic term is economically
unimportant. Other economic variables, such as the lagged spot rate, the lagged spread,
and the lagged volatility index are statistically signi¯cant, but the economic e®ect is only
marginal.
The systematic factors speci¯c to equity markets (SMBt, HMLt, and S&Pt) have strong
statistical signi¯cance and are negative throughout. The loadings become more negative with
higher risk groups.
Finally, I add to speci¯cation (4.21) the return on the stock hedging portfolio. I estimate
the following equation:





2 + ¯4j¢slopet + ¯5j¢V IXt + ¯6jS&Pt + ¯7jR
B
Ht
+ ¯8jSWAPt + ¯9jSMBt + ¯10jHMLt + ¯11jr
10
t¡1 + ¯12jV IXt¡1 + ¯13jS&Pt¡1
+ ¯14jSpreadt¡1 + ¯15jR
S
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and present the results in Table 4.10.
Table 4.10 about here.
Consistent with the results in the previous section, where I perform an univariate anal-
ysis of the relationship between credit spread changes and stock hedging portfolios, I ¯nd
negligible increase in R2s. Interestingly, the loadings on some other factors speci¯c to eq-
uity markets decrease in absolute values when the stock hedging portfolio is included in the
speci¯cation. This suggests certain degrees of collinearity between these variables.
In what follows, I look at the error terms from the above estimated regressions. Given
the impressive increase in R2, I expect that the inclusion of the return on the bond hedging
portfolio will have a dramatic impact on the structure of errors and their loadings on the
unobserved factor. The scope of this last exercise is to look at the behavior of error terms
as we add more variables to our regressions.
4.4.5 Principal component analysis
To better understand the relationship between the return on bond hedging portfolios and
the variation in credit spreads, I undertake principal component analysis of the residuals for
the regressions mentioned above. Following the methodology by Collin-Dufresne, Goldstein,
and Martin (2001), I analyze regressions (4.17), (4.18), (4.21) and (4.22) - denoted in Table
4.11 by (1), (2), (3), and (4), respectively. I assign each month's residual to one of the 12
analysis groups, determined by three maturity groups and four risk groups (quartiles). The
maturity groups correspond to short, medium, and long maturity. Short maturity is under
12 years, medium maturity is between 12 and 18 years, and long maturity is greater than 18
years. The risk groups are created by sorting the credit spreads into four quartiles. For each
analysis group, I compute an average residual and then extract the principal component of
the covariance matrix of these residuals. The results are presented in Table 4.11.
Table 4.11 about here
The results in column (1) of Table 4.11 show that almost 50% of the variation in credit
spreads is due to the ¯rst component. Interestingly, the ¯rst component resembles a equally-
weighted portfolio of loadings for all risk and maturity groups. This result is in line with
the ¯ndings by Collin-Dufresne et al. (2001) that credit spreads contain a large systematic
component that is not related to the typical structural model framework. The second com-
ponent, displayed in column 3 of Table 4.11, explains an additional 8% of the remaining
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Having included the return on the bond hedging portfolio in the regression, the results
show that the loadings on the ¯rst factor are now much smaller and are no longer equally-
weighted. The ¯rst component accounts for a much smaller variation, now only 33%, while
the second explains an additional 5%. This result suggests that the return on the bond hedg-
ing portfolio captures an important part of the main determinant of credit spread changes.
The results are virtually unchanged as we add more systematic determinants into the anal-
ysis. Columns 7-10 in Table 4.11 are consistent with this ¯nding, suggesting that the error
structure has remained unchanged in the rest of the speci¯cations.
The dramatic change in the error structure after controlling for the return on the bond
hedging portfolio suggests that the hedging portfolio is a possible proxy for the unobserved
factor, and that the unknown factor is most likely speci¯c to bond markets only. In the
next section, I take a closer look at the return on the bond hedging portfolio and analyze its
composition.
4.5 Composition of the Bond Turnover Hedging Port-
folio
In the previous section I show that the return on the bond hedging portfolio explains an
impressive amount of variation in credit spread changes. Moreover, it appears that the
hedging portfolio correlates signi¯cantly with the main factor that drives credit spreads. As
such, it is relevant to ask what the composition of the bond hedging portfolio is and why
does it perform so well.
I start by relating my discussion to Section 4.4.1 where I calibrate the parameter ÁB to
bond data. I ¯nd that the calibrated ÁB varies from -2 to -8 depending on the speci¯cation.
Interestingly, the calibrated ÁB is very stable across the speci¯cation. In particular, it
is negative for rate of return regressions and positive for dollar return regressions. It is
important to note that Á determines the composition of the portfolio. Since I have focused
my analysis on the rate of return regressions only, I discuss the composition of the portfolio
for this particular case.
Take, for example, the calibrated ÁB = ¡4:7 in the bond market regressions with un-
constrained betas and plug it into (4.11) to ¯nd the value of µHj { the weight of bond j in
the hedging portfolio as a function of the equally-weighted turnover beta, ^ ¯EW
Bj . It turns out
that for ¯EW
j 2 (0;0:22), the weight of bond j in the hedging portfolio is positive, and for
^ ¯EW
j outside this interval, bond j's weight in the hedging portfolio is negative. As such, the
hedging portfolio will contain short positions in bonds with high turnover betas and long
positions in bonds with low turnover betas. More speci¯cally, the hedging portfolio contains96 Bond Market Turnover and Credit Spread Changes
short positions in bonds sensitive to market turnover and long positions in bonds insensitive
to market turnover. It results that the hedging portfolio is a portfolio constructed solely on
the basis of a measure of realized bond liquidity. Although my analysis does not identify the
common factor in credit spreads, it shows that it is liquidity-driven.
If liquidity as measured by realized turnover is the primary determinant of the hedging
portfolio, then it must be the case that the hedging portfolio is a liquidity hedge. Conse-
quently, if liquidity is time-varying, as in Chordia, Roll, and Subrahmanyam (2000) and in
Pastor and Stambaugh (2003), then the bond hedging portfolio can be viewed as a hedge
against such dynamic risks. Contrary to previous studies that have examined liquidity risk in
more empirically-motivated frameworks, the approach in this paper is based on a intertem-
poral capital asset pricing framework, and thus is motivated theoretically. It should be clear,
however, that the volume return relationship, as implied by the theoretical model of Lo and
Wang, is not due to a speci¯c type of dynamic risk, such as liquidity. This relationship holds
for any dynamic risk that is captured by the time variation in the market risk premium and
can be reproduced in more specialized types of models.
I conclude from this discussion that the hedging portfolio controls for a number of dy-
namic risks inherent to bond markets, including liquidity. Its performance indicates once
again that prices and quantities should be studied jointly.
4.6 Conclusions
Traditional structural models of credit risk suggest that credit spreads are mainly driven by
default determinants. Recent empirical research, however, shows that most of the variation
in credit spreads is driven by a common yet unknown factor. In this paper, I am able to
capture a large part of the variation in credit spreads using bond volume data.
I use the implications of an intertemporal capital asset pricing model to analyze the
relationship between credit spreads and bond turnover. The model suggests that the return
on the bond turnover hedging portfolio is a priced risk factor. I construct the bond turnover
hedging portfolio from TRACE transactions data over a period of 60 months, from July 2002
to June 2007. I ¯nd that the return on the bond hedging portfolio captures a large share of
the variation in credit spreads. The relation appears to be asymmetric. In particular, when
the return on the hedging portfolio is positive, credit spreads increase, implying a greater
sensitivity of credit spreads when market conditions change signi¯cantly or become riskier.
In contrast, when the return on the bond hedging portfolio is small or negative, credit spreads
are insensitive or decrease, implying a rather stable time series behavior during unchanged
or less risky market conditions.4.6. Conclusions 97
Farther, to analyze whether credit spreads have some exposure to equity market trading,
I construct a similar portfolio for equity markets. In contrast to the bond hedging portfolio,
the stock hedging portfolio captures a rather small part of the variation in credit spreads.
While the bond hedging portfolio performs well for all classes of bonds, and particularly well
for investment-grade bonds, the stock hedging portfolio performs best for speculative bond
classes. These results support the intuition that low yields behave more like treasuries while
high yields are more exposed to stock returns. Principal components analysis shows that the
return on the bond hedging portfolio captures a large part of the variation in credit spreads,
and along with a number of typical structural model determinants of default, explains on
average 70% of this variation. In contrast to the results for equity markets, where stock
returns and volume are weakly related, my results show strong link between volume and
credit spreads in corporate bond markets.
My ¯ndings indicate that a signi¯cant part of credit spread changes can be traced back
to the information contained in observed bond volume, or turnover. Moreover, the fact that
the returns on the stock and bond hedging portfolios are not related raises the question of
whether stock and bond market trading is disconnected. This, of course, can be the case
if the underlying motives for trade are di®erent, or, if di®erent investor types specialize in
separate asset classes, have di®erent risk preferences or investment horizons. Explicitly mod-
eling the relationship between stock and bond market trading in a decentralized investment
management setting is an interesting avenue for future research.98 Bond Market Turnover and Credit Spread Changes
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Table 4.1: Descriptive Statistics
The table presents the descriptive statistics for credit spreads, CSt (%), changes in credit spreads, ¢CSt
(%), bond amount outstanding, AOSjt (mil. US$), bond turnover, ¿B
jt (%), 10-year treasury yield, r10
t
(%), the yield on a BBB bond index minus the yield on a 2-year treasury, Spreadt (%), the yield on
the Datastream SWAP index, SWAPt (%), the volatility index, V IXt (%), the return on the bond and
stock hedging portfolios, RB
Ht and RS
Ht (%), bond maturity, Maturityjt (years), equally- and value-weighted
turnover indexes, ¿EW
kt and ¿V W
kt for stock and bond markets (%), the return on the S&P index, S&Pt (%),
and the return on the small-minus-big, SMBt, high-minus-low, HMLt, and momentum, UMDt, portfolios
(%). The sample consists of around 14,592 bonds issued by 2,993 ¯rms. Each bonds in the sample must
have been traded for at least 20 consecutive months during July, 2002 to June, 2007. Bond transaction data
come from TRACE and bond issue data come from Mergent FISD. Firm speci¯c data come from CRSP and
spans from July, 2002 to December, 2006.
N Min Max Mean S.D.
CSit 275,679 0.00 7.96 1.54 1.37
¢CSit 275,679 -1.19 1.47 0.00 0.33
¿B
it 275,679 0.01 29.83 3.93 4.55
AOSit 27,321 0.118 6,500 313.886 476.688
r10
t 60 3.33 5.11 4.56 0.33
Spreadt 60 5.24 6.14 5.75 0.15
SWAPt 60 12.80 29.40 17.03 3.53
V IXt 60 10.32 37.25 13.63 2.94
RB
Ht 60 -0.42 1.48 -0.01 0.24
RS
Ht 55 -1.20 6.66 -0.05 0.31
Maturityjt 14,592 3.00 100.05 13.23 9.46
¿EW
Bt 60 3.15 10.63 3.96 0.80
¿V W
Bt 60 3.92 12.60 5.34 1.15
¿EW
St 55 0.33 2.81 1.53 1.14
¿V W
St 55 0.22 1.51 1.21 0.93
S&Pt 55 -11.00 8.64 0.93 2.11
SMBt 55 -5.11 5.55 0.42 2.48
HMLt 55 -6.57 4.43 0.52 1.97
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Table 4.3: Summary Statistics for Turnover Betas







using monthly credit spreads and turnover data on TRACE bonds from July, 2002 - June, 2007 and CRSP
stocks from June, 2002 - December, 2006. In Panel A, turnover over individual bonds is regressed on the
equal- and value-weighted turnover indexes. In Panel B, the same regressions are estimated, but for turnover
over individual stocks. This estimation leaves a two series of estimates, ^ ¯EW
kj and ^ ¯V W
kj , for bonds (k = B)
and stocks (k = S), respectively. In each panel, as described in Section 4.4.1, the observations are sorted
into 10 deciles by the estimates ^ ¯EW
kj for given k, and summary statistics are reported for all deciles . The
last column presents summary statistics of the coe±cient of determination for the estimated regressions.
^ ¯EW
kj t(^ ¯EW
kj ) ^ ¯V W
kj t(^ ¯EW
kj ) R2(%)
Decile N Mean S.D Mean S.D Mean S.D Mean S.D Mean S.D
Panel A: Bond Turnover Betas, k = B
1 1,459 -6.38 21.34 -6.23 3.12 4.32 12.34 6.28 3.30 59.7 23.5
2 1,459 -4.29 11.27 -6.12 2.69 1.38 6.28 5.22 3.68 64.3 19.4
3 1,459 -2.57 4.58 -4.58 2.53 1.29 2.47 1.29 1.67 69.3 16.3
4 1,460 -1.18 0.20 -3.37 1.89 1.11 0.93 1.80 2.28 73.9 15.5
5 1,459 -0.56 0.07 -1.18 1.11 0.98 0.58 0.74 1.13 78.4 16.5
6 1,459 0.90 0.52 0.19 1.64 0.57 4.14 1.37 1.93 69.3 14.2
7 1,460 1.89 2.14 1.79 2.93 -3.28 7.03 -3.32 2.54 62.8 18.3
8 1,459 3.69 5.32 3.39 3.12 -4.12 9.92 -6.13 3.68 58.4 23.1
9 1,459 5.98 12.45 4.91 3.98 -6.61 12.8 -4.67 2.98 54.5 22.3
10 1,459 7.52 18.9 6.13 4.26 -15.07 15.69 -3.12 1.89 49.1 28.0
Panel B: Stock Turnover Betas, k = S
1 607 -10.53 16.01 -7.53 3.5 8.27 10.94 3.46 2.38 55.3 27.1
2 607 -1.87 8.45 -7.4 3.02 0.38 0.89 1.23 1.83 59.6 16.3
3 607 -1.04 3.44 -5.53 2.84 0.52 0.78 1.06 1.89 62.8 14.7
4 608 -0.52 0.15 -4.07 2.12 1.32 0.29 1.87 1.28 63.7 13.2
5 608 -0.06 0.05 -1.43 1.25 0.4 0.51 0.74 1.11 68.2 11.5
6 608 0.44 0.39 0.23 1.84 0.09 0.12 0.45 0.69 67.3 11.0
7 607 1.03 1.61 2.17 3.29 -0.38 0.93 -1.10 1.62 64.2 12.9
8 607 1.88 3.99 4.10 3.50 -2.29 3.02 -1.79 1.28 60.5 17.2
9 607 3.37 9.34 5.93 4.46 -5.04 9.76 -3.56 2.27 57.2 18.8
10 607 14.63 14.18 7.41 4.78 -11.49 11.96 -2.38 1.44 53.5 21.24.8. Appendix A: Tables 107
Table 4.4: Performance of Hedging Portfolio Return in Predicting Market Re-
turns
The table presents the coe±cient of determination for the following regression: RMt+1 = ®+¯fRHt or QHtg+
²t as discussed in Section 4.2.1. Panel A presents R2s for bond market regressions, while Panel B presents
R2s for stock market regressions. The regression is run for both equally- and value-weighted market indexes.
The parameter Ák that ultimately determines the hedging portfolio is presented along the reported R2s, with
k = (S;B). The constrained estimates are from regression (4.9) imposing the restriction in (4.10), while the




R2(%) Ák R2(%) Ák
Panel A: Bond Returns, constrained regressions
RV W
Mt+1 12.75 -8.61 14.32 10.41
REW
Mt+1 13.17 -1.96 13.27 12.81
Panel B: Bond Returns, unconstrained regressions
RV W
Mt+1 14.21 -4.69 21.12 10.09
REW
Mt+1 13.57 -4.69 17.23 12.79
Panel C: Stock Returns, constrained regressions
RV W
Mt+1 14.62 -52.11 9.8 6.95
REW
Mt+1 16.84 -57.12 4.9 4.14
Panel D: Stock Returns, unconstrained regressions
RV W
Mt+1 14.48 -23.27 10.25 7.01
REW
Mt+1 16.54 -21.12 5.2 4.52108 Bond Market Turnover and Credit Spread Changes
Table 4.5: Structural Model Determinants of Credit Spread Changes by Risk
Groups
For each industrial bond j having at least 20 monthly quotes CSjt over the period July, 2002 to June,
2007, I estimate the following regression: ¢CSjt = ®j + ¯1jRETjt + ¯2j¢r10
t + ¯3j(¢r10
t )2 + ¯4j¢slopet +
¯5j¢V IXt + ¯6jS&Pt + ²jt. I discard all quotes for bonds with less than 3 years to maturity. Average
ordinary least square parameter estimates are reported in Panel A. Panel B presents averages for a short
maturity subsample where, following Collin-Dufresne, Goldstein and Martin (2001), I disregard all quotes
whenever a bond has more than 9 years to maturity. Panel C presents averages for a long maturity subsample
where I disregard all quotes whenever a bond has less than 12 years to maturity. The associated t-statistics
for each average appear right beneath. The reported t-statistics are marked with a ¤ whenever more than
70% of the estimates in the corresponding group are signi¯cant.
Risk Groups
Low 2 3 4 High
Panel A: All maturities
Intercept 0.012 0.011 0.017 0.030 0.004
t 3.21* 2.24* 4.32* 1.23 0.48
RETjt 0.005 0.032 0.021 -0.031 -0.062
2.81* 3.26* 6.35* -3.87 -6.52
¢r10
t -0.132 -0.148 -0.136 -0.117 -0.108
-6.37* -7.24* -11.23* -6.24* -5.74*
(¢r10
t )2 -0.045 -0.033 0.041 0.052 0.058
-0.54 -0.05 2.67 2.42 3.74*
¢slopet 0.004 0.002 0.003 -0.010 0.003
0.45 0.71 1.24 -1.39 0.46
¢V IXt 0.007 0.003 0.002 0.006 0.009
2.31* 3.21* 5.36* 4.78* 6.34*
S&Pt -0.008 -0.009 -0.009 -0.007 -0.007
-3.06* -3.50* -5.64* -5.78* -6.81*
R2 0.31 0.37 0.38 0.34 0.29
N 634 2,332 2,702 2528 1,3714.8. Appendix A: Tables 109
Table 4.5 { Continued
Risk Groups
Low 2 3 4 High
Panel B: Short maturities only
Intercept 0.019 0.012 0.031 0.017 -0.025
t 5.71* 7.34* 2.58* 1.14 -1.23
RETjt 0.003 0.004 0.001 -0.005 -0.004
0.56 1.12 2.57* -1.48 -1.13
¢r10
t -0.213 -0.125 -0.098 -0.135 -0.122
-7.28* -12.32* -9.32* -7.11* -4.35*
(¢r10
t )2 -0.027 -0.073 0.073 0.098 0.031
-0.45 -1.06 0.79 1.26 1.12
¢slopet 0.042 0.028 0.052 0.027 0.048
0.55 1.34 3.45* 2.83* 0.36
¢V IXt 0.003 0.004 0.002 0.006 -0.003
0.87 2.34* 5.43* 4.57* -1.34
S&Pt -0.015 -0.012 -0.016 -0.015 -0.011
-3.47* -4.73* -7.62* -3.31* -8.12*
R2 0.29 0.32 0.34 0.32 0.31
N 332 1,160 1,251 1,123 754
Panel C: Long maturities only
Intercept 0.008 0.014 0.012 0.007 -0.003
t 4.36 3.29 2.12 1.62 -2.74
RETjt 0.007 0.004 -0.003 -0.006 -0.001
1.12 1.74 -3.53 -2.67 -1.46
¢r10
t -0.087 -0.115 -0.091 -0.078 -0.067
-7.98* -6.41* -8.05* -5.61* -4.31*
(¢r10
t )2 0.074 0.049 0.023 0.076 0.067
0.66 0.89 1.15 0.96 1.43
¢slopet -0.074 -0.056 -0.067 -0.051 -0.063
-3.35* -2.56* -1.96 -2.15* -1.57
¢V IXt 0.012 0.015 0.021 0.007 -0.087
5.43* 4.35* 3.15* 2.71* -1.98
S&Pt -0.006 -0.007 -0.008 -0.005 -0.004
-12.52* -7.32* -4.54* -5.62* -3.43*
R2 0.27 0.32 0.31 0.34 0.32
N 251 819 1,209 1,031 648110 Bond Market Turnover and Credit Spread Changes
Table 4.6: The Return on the Bond Hedging Portfolio along other Determinants
of Credit Spread Changes by Risk Groups
For each industrial bond j having at least 20 monthly quotes CSjt over the period July, 2002 to June,
2007, I estimate the following regression: ¢CSjt = ®j + ¯1jRETjt + ¯2j¢r10
t + ¯3j(¢r10
t )2 + ¯4j¢slopet +
¯5j¢V IXt + ¯6jS&Pt + ¯7jRB
Ht + ²jt. I discard all quotes for bonds with less than 3 years to maturity.
Average ordinary least square parameter estimates are reported in Panel A. Panel B presents averages for
a short maturity subsample where, following Collin-Dufresne, Goldstein and Martin (2001), I disregard all
quotes whenever a bond has more than 9 years to maturity. Panel C presents averages for a long maturity
subsample where I disregard all quotes whenever a bond has less than 12 years to maturity. The associated
t-statistics for each average appear right beneath. The reported t-statistics are marked with a ¤ whenever
more than 70% of the estimates in the corresponding group are signi¯cant.
Risk Groups
Low 2 3 4 High
Panel A: All maturities
Intercept 0.013 0.012 0.019 0.030 0.004
t 2.79* 2.23 3.25* 1.31 0.99
RETjt 0.008 0.008 0.004 0.006 0.007
2.53* 2.15 2.69* 3.35* 4.97*
¢r10
t -0.010 -0.019 -0.020 -0.011 -0.008
-4.68* -5.43* -5.06* -4.87* -4.92*
(¢r10
t )2 0.011 0.010 0.010 0.002 0.006
2.77* 3.34* 3.57* 3.38 3.03
¢slopet 0.007 -0.002 -0.001 0.007 0.009
2.38 -1.79 -1.82 1.54 1.86
¢V IXt 0.012 0.013 0.015 0.010 0.013
4.99* 5.50* 4.51* 5.43* 4.98*
S&Pt -0.006 -0.007 -0.006 -0.001 -0.004
-2.80* -2.68* -2.53* -2.91* -2.95*
RB
Ht 0.014 0.009 0.008 0.009 0.011
9.65* 8.67* 7.45* 6.38* 9.12*
R2 0.61 0.54 0.59 0.52 0.51
N 606 2,196 2,532 2,508 1,3014.8. Appendix A: Tables 111
Table 4.6{ Continued
Risk Groups
Low 2 3 4 High
Panel B: Short maturities only
Intercept 0.017 0.014 0.019 0.019 0.017
t 3.10 3.36 5.39 2.70 2.43
RETjt 0.004 0.004 0.006 0.006 0.005
3.24 3.65 3.33 3.59 3.52
¢r10
t -0.048 -0.004 0.019 -0.024 0.027
-9.17 -5.91 -4.69 -8.35 0.52
(¢r10
t )2 0.008 0.007 0.002 0.004 0.008
3.47 2.85 2.69 3.25 3.40
¢slopet 0.009 -0.001 -0.005 0.001 0.002
1.10 -0.56 -0.98 1.97 1.74
¢V IXt 0.009 0.008 0.002 0.007 0.008
3.04 3.49 3.86 3.24 3.48
S&Pt -0.002 -0.007 -0.010 -0.006 -0.010
-2.90 -2.80 -2.13 -2.30 -2.67
RB
Ht 0.007 0.009 0.011 0.010 0.009
8.59 7.41 6.93 9.97 8.53
R2 0.56 0.59 0.53 0.60 0.57
N 312 1110 1,230 1,074 728
Panel C: Long maturities only
Intercept 0.011 0.005 0.015 0.009 0.002
t 1.90 2.07* 2.57* 1.27 0.33
RETjt 0.022 0.023 0.016 0.014 0.012
3.50* 3.51* 3.50* 3.11* 2.39
¢r10
t -0.003 -0.001 -0.004 -0.003 -0.004
5.82* 5.76* 6.01* 5.77* 6.20*
(¢r10
t )2 0.009 0.013 0.010 0.015 0.014
3.35* 3.64* 3.87* 3.37 4.07*
¢slopet 0.005 -0.010 -0.012 0.000 0.003
1.74 -0.92 -0.48 2.68* 1.77
¢V IXt 0.008 0.006 0.014 0.007 0.008
2.71* 2.10* 2.56* 2.21* 2.68*
S&Pt -0.009 -0.007 -0.003 0.004 0.002
-4.53* -2.37* -3.78* 7.65* 4.91*
RB
Ht 0.026 0.015 0.010 0.013 0.015
7.48* 4.47* 6.28* 2.76* 1.89
R2 0.50 0.52 0.55 0.46 0.49
N 221 789 1,179 1,012 618112 Bond Market Turnover and Credit Spread Changes
Table 4.7: Relation Between Changes in Credit Spreads and the Return on the
Bond Hedging Portfolio by Risk Groups
For each industrial bond j having at least 20 monthly quotes CSjt over the period July, 2002 to June,
2007, I estimate the following regression: ¢CSjt = ®j + ¯1jRB
Htdt + ¯2jRB
Ht(1 ¡ dt) + ²jt, where dt = 1
if RB
Ht > 0, and 0 otherwise. I discard all quotes for bonds with less than 3 years to maturity. Average
ordinary least square parameter estimates are reported in Panel A. Panel B presents averages for a short
maturity subsample where I disregard all quotes whenever a bond has more than 9 years to maturity. Panel
C presents averages for a long maturity subsample where I disregard all quotes whenever a bond has less than
12 years to maturity. The construction of the analysis groups follows closely Collin-Dufresne, Goldstein, and
Martin (2001). The associated t-statistics for each average appear right beneath. The reported t-statistics
are marked with a ¤ whenever more than 70% of the estimates in the corresponding group are signi¯cant.
Risk Groups
Low 2 3 4 High
Panel A: All maturities
Intercept 0.026 0.019 0.009 0.028 -0.009
t 1.37 1.93 3.00* 3.42* -2.25
Positive RB
Ht 0.185 0.122 0.155 0.160 0.072
12.22* 7.74* 11.68* 8.06* 6.59*
Negative RB
Ht 0.009 0.003 0.002 0.002 0.003
1.35 2.12* 1.78 0.97 1.15
R2 0.09 0.11 0.10 0.07 0.08
N 606 2196 2532 2508 1301
Panel B: Short maturities only
Intercept 0.027 0.020 0.010 0.030 -0.010
t 1.33 1.87 2.91* 3.32* -2.18
Positive RB
Ht 0.082 0.054 0.069 0.071 0.032
6.35* 9.34* 8.74* 6.41* 2.26
Negative RB
Ht 0.007 0.006 0.006 -0.007 -0.001
1.68 2.06* 1.35 -0.27 -1.28
R2 0.09 0.11 0.07 0.09 0.06
N 312 1110 1230 1074 728
Panel C: Long maturities only
Intercept 0.017 0.028 0.014 -0.009 -0.012
t 3.27* 4.12* 2.97* -0.87 -1.73
Positive RB
Ht 0.012 0.011 0.007 0.003 0.06
3.25* 4.15* 2.14 1.87 1.54
Negative RB
Ht 0.001 0.003 -0.002 -0.007 -0.004
1.37 1.11 -1.78 -2.12 -0.78
R2 0.08 0.09 0.12 0.7 0.09
N 221 789 1179 1012 6184.8. Appendix A: Tables 113
Table 4.8: Relation Between Changes in Credit Spreads and the Return on the
Stock Hedging Portfolio by Risk Groups
For each industrial bond j having at least 20 monthly quotes CSjt over the period July, 2002 to June,
2007, I estimate the following regression: ¢CSjt = ®j + ¯1jRS
Htdt + ¯2iRS
Ht(1 ¡ dt) + ²jt, where dt = 1
if RS
Ht > 0, and 0 otherwise. I discard all quotes for bonds with less than 3 years to maturity. Average
ordinary least square parameter estimates are reported in Panel A. Panel B presents averages for a short
maturity subsample where I disregard all quotes whenever a bond has more than 9 years to maturity. Panel
C presents averages for a long maturity subsample where I disregard all quotes whenever a bond has less than
12 years to maturity. The construction of the analysis groups follows closely Collin-Dufresne, Goldstein, and
Martin (2001). The associated t-statistics for each average appear right beneath. The reported t-statistics
are marked with a ¤ whenever more than 70% of the estimates in the corresponding group are signi¯cant.
Risk Groups
Low 2 3 4 High
Panel A: All maturities
Intercept 0.010 0.040 0.023 0.006 0.004
t 12.98* 7.65* 15.41* 0.22 5.11*
Positive RS
Ht -0.002 -0.009 -0.006 -0.001 0.009
-1.22 -0.17 -1.35 -1.65 -2.43
Negative RS
Ht 0.003 0.004 0.004 0.006 0.013
0.65 1.28 1.55 1.59 1.81
R2 0.00 0.00 0.00 0.01 0.01
N 509 1396 1832 1508 819
Panel B: Short maturities only
Intercept -0.055 0.050 0.011 -0.005 0.027
t -41.79* 41.26* 9.58* -1.33 17.44*
Positive RS
Ht -0.003 -0.023 -0.002 -0.009 -0.006
-0.78 -1.33 -0.98 -2.18 -1.76
Negative RS
Ht 0.000 0.000 0.001 0.001 0.009
0.14 0.76 1.13 1.98 1.78
R2 0.00 0.00 0.01 0.02 0.01
N 244 780 808 730 450
Panel C: Long maturities only
Intercept 0.030 0.125 0.051 0.003 0.017
t 15.83* 25.95* 40.39* 0.89 7.19*
Positive RS
Ht -0.006 0.004 -0.009 -0.004 0.006
-1.67 0.98 -1.72 -1.13 0.89
Negative RS
Ht 0.000 0.002 0.002 0.001 0.002
1.16 1.79 1.95 1.19 1.84
R2 0.01 0.02 0.01 0.02 0.01
N 193 543 857 612 318114 Bond Market Turnover and Credit Spread Changes
Table 4.9: Additional Determinants of Credit Spread Changes by Risk Groups
For each industrial bond i having at least 20 monthly quotes CSit over the period July, 2002 to June,
2007, I estimate the following regression: ¢CSit = ®i + ¯1iRET i
t + ¯2i¢r10
t + ¯3i(¢r10




¯14iSpreadt¡1+²it. I discard all quotes for bonds with less than 3 years to maturity. I present average ordi-
nary least square parameter estimates and the associated t-statistics for each average appear right beneath.
The reported t-statistics are marked with a ¤ whenever more than 70% of the estimates in the corresponding
group are signi¯cant.
Risk Groups
Low 2 3 4 High
Intercept 0.145 0.040 0.087 0.061 -0.096
t 7.59* 9.79* 3.51* 3.18* -2.98
RETjt 0.010 0.041 0.062 0.090 -0.519
0.98 3.52* 2.48* 1.23 -1.25
¢r10
t -0.288 -0.300 -0.314 -0.286 -0.482
-15.29* -18.71* -12.61* -11.82* -9.02*
(¢r10
t )2 0.021 0.019 0.014 0.004 0.012
3.19* 3.72* 4.37* 3.99* 3.70*
(¢r10
t )3 0.354 0.190 0.122 0.021 0.094
2.68* 5.32* 4.23* 0.70 1.03
¢slopet 0.003 0.005 0.012 0.003 0.010
5.12* 6.49* 5.44* 5.91* 5.31*
¢V IXt 0.004 0.012 0.009 0.007 0.021
1.33 2.58 3.12* 0.51 3.55*
S&Pt -0.017 -0.024 -0.024 -0.018 -0.021
-14.56* -27.35* -16.56* -10.45* -3.53*
RB
Ht 0.019 0.016 0.016 0.010 0.020
8.39* 7.25* 4.88* 4.14* 2.83
SWAPt 0.289 0.411 0.453 0.370 0.685
9.00* 16.81* 14.29* 6.02* 8.74*
SMBt 0.000 -0.011 -0.008 -0.011 -0.018
0.41 -4.13* -4.60* -5.24* -2.16
HMLt -0.004 -0.011 -0.013 -0.021 -0.011
-6.24* -10.61* -7.14* -6.55* -2.87
r10
t¡1 -0.033 -0.025 -0.024 -0.032 -0.042
-5.19* -7.46* -5.83* -5.59* -5.24*
V IXt¡1 0.012 0.010 0.013 0.012 0.023
2.01 3.83* 5.09* 3.29* 3.67*
S&Pt¡1 0.005 0.005 0.005 0.004 0.009
5.29* 9.42* 5.66* 3.15* 2.23*
Spreadt¡1 -0.297 -0.234 -0.151 -0.249 -0.194
-10.33* -13.00* -6.35* -9.55* -4.44*
R2 0.67 0.65 0.68 0.63 0.63
N 606 2,196 2,532 2,508 1,3014.8. Appendix A: Tables 115
Table 4.10: The Stock Hedging Portfolio Return and Additional Determinants
of Credit Spread Changes by Risk Groups
For each industrial bond i having at least 20 monthly quotes CSit over the period July, 2002 to June,
2007, I estimate the following regression: ¢CSit = ®i + ¯1iRET i
t + ¯2i¢r10
t + ¯3i(¢r10





Ht + ²it. I discard all quotes for bonds with less than 3 years to maturity. I present
average ordinary least square parameter estimates and the associated t-statistics for each average appear
right beneath. The reported t-statistics are marked with a ¤ whenever more than 50% of the estimates in
the corresponding group are signi¯cant.
Risk Groups
Low 2 3 4 High
Intercept 0.282 0.343 0.243 0.244 -0.426
t 0.59 4.70* 8.19* 5.32* -0.79
RETjt 0.053 0.006 0.157 -0.063 -2.023
0.27 -0.01 3.24 -0.91 -1.38
¢r10
t -0.102 -0.151 -0.146 -0.193 -1.026
-2.17 -13.75* -19.76* -17.82* -5.21*
(¢r10
t )2 0.151 0.130 0.081 0.110 0.062
6.02* 6.74* 6.28* 6.29* 3.92*
(¢r10
t )3 -0.338 -0.183 -0.107 -0.016 1.819
-2.03 -5.16* -3.80* -0.46 1.63
¢slopet 0.088 0.095 0.070 0.095 -0.056
1.55 5.83* 5.01* 7.79* -0.47
¢V IXt 0.008 0.005 0.008 0.007 0.068
0.19 2.61* 2.45 2.09 4.08*
S&Pt -0.018 -0.014 -0.007 -0.009 0.011
-21.29* -12.48* -25.30* -17.84* 1.07
RB
Ht 0.020 0.024 0.024 0.012 0.020
8.40* 7.26* 4.89* 4.15* 2.84
SWAPt 0.337 0.373 0.396 0.458 0.532
2.57 10.12* 22.86* 13.65* 4.48*
SMBt 0.009 0.008 0.005 -0.007 -0.015
1.16 -0.36 -4.89* -8.06* -2.49
HMLt -0.004 0.001 0.003 -0.013 0.023
-1.01 -5.30* -9.31* -12.04* 1.87
r10
t¡1 -0.027 -0.011 -0.015 -0.022 -0.051
-1.77 -3.41* -7.58* -10.55* -1.61
V IXt¡1 0.010 0.011 0.011 0.012 0.051
0.27 2.55 5.87* 4.81* 2.96
S&Pt¡1 -0.004 0.005 0.006 0.005 0.002
-5.92* -4.84* -8.99* -6.33* -0.26
Spreadt¡1 -0.311 -0.264 -0.203 -0.190 -0.149
-2.22* -7.92* -16.36* -11.03* -2.65*
RS
Ht -0.001 -0.007 -0.002 0.005 0.016
-1.22 -0.16 -1.34 -1.64 -2.42
R2 0.68 0.65 0.68 0.64 0.65
N 606 2,196 2,532 2,508 1,301116 Bond Market Turnover and Credit Spread Changes
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